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OF CAUFORNIA-RESOURCES AGENCY WIUIAM E. WARNE, Director

ARTMENT OF WATER RESOURCES

January 4, 1965

Honorable Edmund G. Brown, Governor
and Members of the Legislature
of the State of California

Gentlemen:

I have the honor to transmit herewith Bulletin
No. 153-65, entitled ''Allocations of Costs Among Purposes of
the California State Water Project" . This report comprises a
progress statement by the Department of Water Resources in its
development of official allocations of project costs among
those purposes which are reimbursable by project water and
power users and those purposes which are nonreimbursable by
such users. The report is for the information of the State
Legislature, the California Water Resources Development
Finance Committee, the water supply contractors of the project,
and the public.

This report is the first of an annual series which
will continue, as required, until the allocations of costs
among all purposes and for all facilities of the California
State .later Project have been completed.

Sincerely yours.

Director
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PREFACE

This report is the first In an annual series on the

allocation of costs of the California State Water Project among

project purposes. It Is Intended to be an Initial progress

report In this Important area of financial management.

The scope of project service and the sizing of facil-

ities basic to this report are contained In the Department's

Bulletin NOo 132-64, "The California State Water Project In

1964" 5 released In June 1964. The project description In that

bulletin Is to a certain extent out-of-date. Important changes

are (l) the completion of the water contracting program on

September 30, 1964 and the associated Increase In the minimum

project yield from 4,000,000 to 4,230,000 acre-feet annually,

and (2) the recent decisions to construct the West Branch

Division on the Piru Creek Route rather than the Elizabeth Lake

Canyon Route and to provide Pyramid Reservoir in that division.

This report covers only the allocation of costs among

special project purposes as distinguished from the subsequent

distribution of costs allocated to relm_bursable purposes among

the water supply contractors. Criteria for the distribution of

these costs among contractors are specified in the water supply

contracts. The distribution of these costs Is shown in detail

in the annual Issues of the Bulletin No, 132 series.

The annual series, of which this report is the proto-

type, will continue as required until the allocations for all

facilities of the California State Water Project have been

completed.
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CHAPTER I, SUMMARY AND PROJECTED
EFFECT OF COST ALLOCATION

The State Water Project ^ being financed and con-

structed as a part of the State Water Resources Development

System under the Central Valley Project and Burns-Porter Acts,

will accomplish a number of purposes. Chief among these are

water supply, flood control, hydroelectric power generation,

water quality control, recreation and fish and wildlife en-

hancement. The Department's water supply contracts with 30

public agencies provide that such contractors will pay those

costs of the project conservation and transportation facilities

which are reimbursable, as determined by the State, Of the

foregoing purposes, flood control is considered a federal re-

sponsibility and costs of the State Water Project allocated to

that purpose will be contributed by the United States. Under

the Davis-Dolwig Act, costs allocated to the purposes of

recreation and fish and wildlife enhancement are declared to

be nonreimbursable by the water supply contractors and to be

repayable from the General Fund of the State, Water supply and

hydroelectric power generation costs are reimbursable by the

project contractors.

The following chapters of this report develop in

detail the allocations to be used with costs of components of

the Project that will be completed or under construction in

fiscal year 1965-66 to compute the costs that will be reimburs-

able and those that will be nonreimbursable. The provisions of

the water supply contracts and procedures of the Department,

that govern the cost allocations, are summarized in those chapters,
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Three methods were used to make these cost alloca-

tionsj the Separable Costs-Remaining Benefits Method, the

Alternative Justifiable Expenditure Method, and the Propor-

tionate Use of Facilities Method,—/ These methods have been

recognized for some years in cost allocation practice by-

federal and other agencies o Since 1956, the Separable Costs-

Remaining Benefits Method has been recognized by the Depart-

ment in formal appearances before congressional committees

and in other connections „ The ways in which the principles

underlying these methods were applied in this report are

described in the chapters which follow, A fundamental element

of the procedures was the utilization of federal cost alloca-

tions for facilities involving flood control.

The cost allocations presented herein, as noted, are

for those facilities of the State Water Project which are

completed, under construction or on which construction is

scheduled to commence during fisca.1 year 1965-66, Six com-

ponents of the State Water Project, involving units in all

major subdivisions of the project except the North Bay

Aqueduct, the Delta Facilities, the Upper Eel River Develop-

ment, and the San Joaquin Drainage Facilities are covered by

these allocations.

The remainder of this chapter summarizes the alloca-

tions of costs among project purposes, applies these to

estimated costs of the State Water Project and recommends an

appropriation by the Legislature for I965-66 to reimburse the

_!/ These methods are described in Chapter IV,
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Department for expenditures for costs allocated to recrea-

tion and fish and wildlife enhancement, A general comment

as to the effects of the allocations on charges to water

supply contractors is made.

Cost Allocations

The cost allocations were determined as percentages

applicable to the costs of those portions of multiple-purpose

facilities which are jointly used for project purposes, such

as dams and reservoirs. The costs to be allocated to each pur-

pose will be determined annually by applying the respective

percentages to the actual capital and minimum annual operating

costs^ incurred for such portions of each multiple-purpose

facility. Added to these allocated costs will be costs spe-

cifically incurred for the various purposes ^ such as costs of

constructing and maintaining picnic facilities and boat ramps

for recreation uses, and an annually determined share of any

operating costs^/ which may be incurred.

The allocations for the multiple-purpose facilities

covered in this initial report are summarized in Table 1, As

indicated in that table ^ the percentage values for the California

Aqueduct are for illustrative purposes only. This is because

much of the data for that facility are preliminary.

2/ Under the water supply contracts j,
minimum operating costs are

those that do not depend upon amounts of water delivered,
while variable operating costs are those that are dependent
upon and vary with amounts of water delivered.
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Nonreimbursable Project Costs

The probable magnitude of costs of the State Water

Project which will be nonreimbursable by water supply con-

tractors may be estimated., recognizing that such forecasts

can only be tentative at this timco

Table 2 presents first the results of applying the

percentages for nonreimbursable purposes in Table 1 to the

capital costs of the corresponding components of the State

Water Project „ The capital costs allocated, shown in

Column 1 of Table 2^ were taken from "Bulletin No, 132-64,

The California State Water Project in 1964", the latest

official analysis of the project „ The resulting values in

columns 2 and 3 of Table 2 are the costs of only those

features of the respective facilities Jointly used by project

purposes, which are allocated to the nonreimbursable purposes

of flood control and of recreation and fish and wildlife en-

hancement. The estimated total capital costs allocated to

these purposes are $725510^000 and $48,084,000, respectively.

Column 4 presents estimates of the costs of initial facilities

required specifically for recreation and fish and wildlife en-

hancement, totalling $62^313 <, 000. These initial facilities

would be to accommodate projected visitor use for the first

10 years of development „ The next two columns indicate that

nonreimbursable costs for flood control and for fish and

wildlife enhancement would total $72,510,000 and $110,397,000,

respectively. The last column presents the estimated total non-

reimbursable costs of $182, 907:? 000. As indicated, this value

Includes the estimated total allocated costs of features Jointly

-6-





used and estimated costs of Initial specific recreation and

fish and wildlife enhancement features.

Table 3 repeats the cost estimates for initial

specific recreation and fish and wildlife enhancement facil-

ities. It presents in addition estimates of specific costs

for such facilities continuing after the first 10-year period,

which total about $74,909,000, These are the expenditures

which would be made xinder the procedures of the Davis-Dolwig

Act and which would be staged over a 10 to 50 year period.

The formulation of many of the recreation facilities

have not been completed and recreation development plan

reports have not been published. Therefore, the values in

column 4 of Table 2 and in Table 3 3-1*6 based on incomplete

and approximate data. As the development of cost allocation

values for all facilities to be jointly used for project pur-

poses are completed and as the planning of specific recreation

facilities becomes more advanced, it is probable that the total

nonreimbursable costs for recreation and fish and wildlife en-

hancement will change in future reports of this series.

Appropriations for Nonreimbursable Costs

The Department is making and intends to continue to

make requests to the Legislature for the reimbursement of

moneys expended under the Bums-Porter Act for;

lo The costs of lands, easements, and rights-of-way
purchased specifically for the purposes of
recreation and fish and wildlife enhancement
on an annual basis; and

2, The costs of each multiple-purpose facility
allocated to the purposes of recreation and
fish emd wildlife enhancement, after completion
of the respective facilities

,



TABLE 3

ESTIMATED CAPITAL COSTS OF SPECIFIC FEATURES
FOR RECREATION AND FISH AND WILDLIFE ENHANCEMENT

( Preliminary;, subject to revision)

Facilities covered
in this report

Upper Feather Division:

Frenchman Unit

Antelope Valley Unit

Grizzly Valley Unit

Oroville Division

California Aqueduct

South Bay Aqueduct

Total

Costs of
specific recreation and fish and
wildlife enhancement features

Initial
installations*

Continuing
installations**

$ 410,000

450,000

870,000

19,513,000

37,820,000

3,250,000

$62,313,000

$ 829,000

1,103,000

2,483,000

51,144,000

13,530,000

5,820,000

$74,909,000

* Stafflcient to accommodate the growth in estimated
visitor use during the initial 10-year period of
operation,

** Sufficient to accommodate the continuing growth in
estimated visitor use subsequent to the initial
10-year period of operation.
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Costs of specific recreation facilities will be budgeted by

the Department of Parks and Recreation,

Recommended 1965-66 Appropriations . The Department

recommends that the Legislature appropriate $2,832^000 for

fiscal year 1965-66 as reimbursement for the costs of lands,

easements, and rights-of-way Incurred In prior years for

these specific nonreimbursable purposes, and for the costs

of the Frenchman Unit allocable to nonreimbursable purposes.

Appropriation of $2,2995100 for specific recreation facilities,

as shown In the budget of the Department of Parks and Recreation

for 1965-66, Is also recommended.

Charges to Water Supply Contractors

Most of the capital costs of facilities of the State

Water Project were assumed In Bulletin No. 132-64 to be reim-

bursable by the water supply contractors. Exceptions were

costs of reservoirs of the Upper Feather Division which were

allocated In a preliminary manner to recreation and fish and

wildlife enhancement, flood control allocations of Orovllle and

Del Valle Reservoirs and costs of rights-of-way specifically

acquired for recreation and fish and wildlife enhancement.

Consequently the allocations in this report of portions of

the costs of certain additional components of the Project to

the nonreimbursable purposes of recreation and fish and wild-

life enhancement, will tend to reduce reimbursable costs and

hence charges to the contractors.

-10-



The tentative and final cost allocations derived in

this series of reports will be reflected in the annual redeter-

mination of charges to water supply contractors „ The allocation

percentages in this report for project transportation facilities

will be accounted for in Bulletin No„ 132-65 and in the statements

of charges to be provided to water supply contractors on or before

July 1, 19650

The allocations for project conservation facilities

will not be reflected in the Delta Water Charges paid by water

supply contractors until the beginning of calendar year 1970,

since the Delta Water Rate is established at $3o50 per acre- foot

until that time.

-11-





CHAPTER II. INTRODUCTION

The State Water Project is being constructed for the

purpose of rectifying many of the present water problems of the

State. While the main water problem in California is that

nature has not provided the right simovints of water in the right

places at the right times, to meet the growing needs of cities

and agriculture, there are many other water-associated problems

including flood control, drainage, and water quality. The State

Water Project, in addition to providing present solutions to a

number of these problems, will provide other benefits, including

hydroelectric power generation, recreation, and fish and wild-

life enhancement.

Two of the five dams and reservoirs of the Upper

Feather Division are being constructed for water supply, recrea-

tion, and fish and wildlife enhancement purposes, and three are

being constructed for the latter two purposes only. The Oroville

Division will provide water supply, flood control, hydroelectric

power generation, recreation, and fish and wildlife enhancement.

The Delta Facilities, while still under formulation, will

probably include water supply, flood control, recreation, and

fish and wildlife enhancement, and other purposes unique to this

complex area. The Upper Eel River Development, being formulated

as an additional project conservation facility, will be con-

structed for water supply, recreation, fish and wildlife enhance-

ment, and other purposes. The three water transportation

facilities of the State Water Project, the North Bay, South Bay,

and California Aqueducts, will be built primarily for water supply

^
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but will Include recreation and fish and wildlife enhancement

purposes and flood control In some Instances. Purposes of the

San Joaquin Drainage Facilities, currently \mder formulation,

will Include water quality improvement and possibly recreation

and fish and wildlife enhancement. Local projects receiving

grgmts or loans under the provisions of the Davis-Grunsky Act,

for which $130,000,000 is reserved in the State Water Project

funds, will be constructed for one or more of the purposes of

water supply, flood control, hydroelectric power generation,

recreation, fish and wildlife enhancement, and other purposes.

It may be seen from the foregoing that the purposes of recrea-

tion and fish and wildlife enhancement, in addition to water

supply, are common among nearly all the facilities of the State

Water Project.

Interest in the recreation and fish and wildlife en-

hancement aspects of the State Water Project is widespread.

Sportsmen and outdoor enthusiasts are anticipating the fishing,

camping, boating, and other outdoor experiences that the project

will provide. Water supply contractors are particularly inter-

ested in the effects of cost allocations to nonreimbursable

recreation and fish and wildlife enhancement purposes upon the

payments pursuant to their contracts. Furthermore, the contrac-

tors, the Legislature, the State Administration, people of the

State and the financial commvinity are Interested in the effects

of cost allocations to these purposes upon the funds available

to construct the project and upon the demand for General Fund

moneys

.
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Existing Legislation

The California Water Code contains a number of

statutes relating to recreation and to fisheries and wildlife.

Sections 1243 and 1257 of the Code relate to water

rights and provide that the use of water for recreation and

preservation and enhancement of fish and wildlife resources

are beneficial uses of water.

Sections 233, I258I, and 12582 of the Code relate

to studies by the Department of Water Resources and state that

consideration shall be given all beneficial uses including

preservation and development of fish and wildlife resources,

Sffid recreational uses of water.

Sections 253, 345, and 346 of the Code relate to

land acquisition for recreation at state water projects and

authorizes the Department to acquire land for this purpose.

The Davis-Dolwlg Act was passed during the 196I

Legislative Session, adding Sections II9OO through 11925 to

the Code, This legislation covers all phases of recreation

and fish and wildlife preservation and enhancement at state

water projects, and is the principal foundation for the

Department's program in these fields. The Davis-Dolwlg Act

assigns certain responsibilities to the Department of Pish

and Game and to the Department of Parks and Recreation as well

as to the Department of Water Resources, It presents legis-

lative policy on recreation and fish and wildlife conservation

at state water projects from planning through construction to

the operational phase.

-15-



The Davls-Dolwlg Act declares recreation and the en-

hancement of fish and wildlife to be among the purposes of state

water projects. It provides further that costs allocated by the

Department to the purposes of recreation and fish and wildlife

enhancement will be nonreimbursable by project water and power

customers. Under this act, the Department may request appropria-

tions from the General Fund for costs of recreation and fish and

wildlife enhancement at such projects. The Department is re-

quired to make any revisions in the allocation of costs of any

state water project as necessitated by the expenditure of fxonds

under the Davis-Dolwig Act for enhancement of fish and wildlife

and for recreation in connection with such works.

Future Legislation

There is increased interest in future legislation in

this area as evidenced by Assembly Bill No, 17 of the 1964 First

Extraordinary Session. The bill was referred to the Assembly

Interim Committee on Water for study,

AB 17, as amended May 4, 1964, dealt with two matters:

(1) the availability of tideland oil funds for construction of

the State Water Project; and (2) the financing of, and alloca-

tions of cost to, the nonreimbursable f\inctions of the project.

The bill provided for the annual deposit of $l6 million

into the California Water Fund from all tideland revenues re-

ceived by the State, instead of the unlimited amount as then

-16-



provided by statute.i/ It would have amended the California

Water Resources Development Bond Act, commonly known as the

Bums-Porter Act, to provide that the first $11 million depos-

ited annually In the California Water Fund should be used, to

the extent needed in that year, for Davls-Grunsky Act grants

and loans.

AB 17 went on to provide that the next $5 million

would be available for appropriation by the Legislature for

payment of the nonreimbursable costs of the State Water

Facilities, other than Davls-Grunsky Act projects, and the

additional facilities authorized by Water Code Section 12938,

The State Water Facilities, to which reference is made, are

the initial works of the State Water Project, and the addition-

al facilities are those needed to augment project water sup-

plies in the Delta and to meet local needs. The Department

would be required to submit to the Legislature cost alloca-

tions to the purposes of recreation and fish and wildlife en-

hancement for each facility. Based on this Information, the

Legislature would be authorized to make appropriations for such

nonreimbursable costs. The expenditure of these appropriations

for the State Water Facilities would offset equal amounts of

general obligation bonds for construction of the additional

!_/ Since the last legislative consideration of AB IJ . there
was enacted Senate Bill No, 60 (Calif, Stats, 1964, First
Extraordinary Session, Ch, I38), which limited the portion
of Long Beach tideland revenues to be deposited in the
California Water Fund to $11 million annually.
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facilities specified in Water Code Section I2938. Under the bill,

the Department could not expend more on the nonreimbursable costs

of any particular facility than was appropriated for that purpose

by the Legislature.

The Department was requested by the Assembly Interim

Committee on Water to present its views on Assembly Bill No. 1?

and to answer certain specific questions with regard to cost

allocations, nonreimbursable project costs, and the financing

of such costs. This information was presented to the committee

at its meeting in Santa Monica, California, on July 22, 1964.

The Department recommended to the committee, as it

did during the legislative session, that the best way to achieve

the basic purposes of Assembly Bill No. 17 was to amend the

Davls-Dolwlg Act. This recommendation was based essentially

upon two grounds: (l) There are serious legal and constitutional

questions involved in any major amendment to the Bums-Porter

Act; and (2) The Davis-Dolwig Act deals specifically with non-

reimbursable costs and is the act to which provisions relating

to allocations and appropriations for the payment of such costs

should properly be added. A draft of bill was recommended by

the Department as a substitute for Assembly Bill No. 17. The

recommended draft would amend the Davis-Dolwig Act:

1, To require the Department to compute the costs
allocated to recreation and fish and wildlife
enhancement for each facility or any state water
project and submit the same to the Legislature.
The Department would also submit revised alloca-
tions to meet changed conditions. The alloca-
tions submitted w6uld become effective upon approval
of the Legislature by concurrent resolution,
provided that allocations submitted prior to any
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regular session would become effective at the end of
such session without further action unless the
Legislature, by concurrent resolution, disapproved
them. If an allocation were disapproved, the Depart-
ment would be required to submit a new allocation.

2. To create the Davls-Dolwlg Act Fund and to provide
for the deposit and Investment of funds therein.

3. To appropriate the money In the fund to the Depart-
ment on a continuing basis for expenditure, or for
reimbursement of prior expenditures from the
California Water Fund or the California Water
Resources Development Bond Fund, on the nonreim-
bursable costs of the State Water Facilities to
the extent cost allocations would have been made
by the Department for such purposes and to the
extent they would have become effective after sub-
mission to the Legislature as set forth above. The
money for expenditure or reimbursement would be
transferred to the Central Valley Water Project Con-
struction Fund so as not to result in any bond
offset

.

4. To provide specifically that the Davls-Dolwlg Act
would not limit the Department in the financing
and construction of projects pursuant to the Burns-
Porter Act.

Schedule for Cost Allocation

The Department reported to the Assembly Interim Com-

mittee on Water at the aforesaid meeting on July 22, 1964 that

it had established the schedule set forth in Table 4 for the

completion of initial cost allocations for component facilities

of the State Water Project, in reply to a specific question by

the committee.
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TABLE 4
SCHEDULE FOR CCi^PLETION OF

COST ALLOCATION REPORTS

Priority of cost
allocations

T ——————
; Date of comple-

s Name of facility of % tion of cost
sthe State Water Project sallocation report

1, Completed facilities

2.

3.

4.

5.

6.

Facilities currently
under construction

Facilities with con-
struction sched-
uled to commence
in 1965-66

Facilities with con-
struction sched-
uled to commence
in 1966-67

Facilities with con-
struction sched-
uled to commence
in 1967-68

Facilities still
under formulation

Upper Fea"cher Division:
Frenchman Unit
Antelope Valley Unit

Oroville Division
Upper Feather Division;

Grizzly Unit

California Aqueduct in
the San Joaquin
Valley

South ^.y Aqueduct

:

Del Valle Dam and
Reservoir

California Aqueducts
Cedar Springs Dam and
Reservoir

Castalc Dam and
Reservoir

Upper Feather Divisions
Abbey Bridge Unit

April 1964
January 1965

January 196

5

January 196

5

January 1965

Janioary 1965

January 1966

January 1966

January 1966

California Aqueducts
West Branch and East

Branch Divisions^,
Aqueduct January I967

Perrls Dam and
Reservoir

Upper Feather Divisions
Dixie Refuge Unit January 1967

California Aqueducts
Coastal Division

North Bay Aqueduct
Delta Facilities
San Joaquin Drainage
Facilities

Upper Eel River Development

Following
formulation
of definite
facilities
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Objectives and Organization of Report

The objective of this report Is to present the De-

partment's allocations of costs among purposes of those

facilities of the State Water Project which are completed,

currently under construction, or on which construction Is

scheduled to commence In fiscal year 1965-66, The facilities

so covered are shown under Item Nos, 1 through 3 of the

preceding schedule.

The allocations developed for the California

Aqueduct are tentative and subject to revision because of

the preliminary nature of estimates of some project benefits,

the changes In aqueduct capacities and alignments not accounted

for, the omission of some recreation features which are ex-

pected to be authorized In the future, and other considera-

tions. The allocations for this facility are Included In

this report for Illustrative purposes.

Project cost allocations and background Information

are presented In the chapters that follow. Chapter III,

"Contract Provisions and General Criteria for Allocations

of Project Costs", summarizes the portions of the Department's

water supply contracts that pertain to the allocation of costs

among purposes of the State Water Project and the criteria

required to supplement these provisions.

Chapter IV, "Cost Allocation Methods and Procedures",

contains brief descriptions of the technical terms, cost alloca-

tion methods, and procedures utilized in determining the Items

Involved in cost allocations.
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Chapters V, VI, smd VII present the development of

the allocations of project costs among purposes of the various

facilities.
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CHAPTER' III, CONTRACT PROVISIONS AND GENERAL
CRITERIA FOR ALLOCATIONS OP
PROJECT COSTS

The general legislative directives concerning alloca-

tion of project costs, which are primarily set forth in the

Davis-DoIwlg Act, are described in Chapter II. This chapter

describes the provisions of the water supply contracts and gen-

eral criteria followed by the Department in implementing those

directives.

Provisions of Water Supply Contracts

The water supply contracts executed by the State con-

tain certain provisions with regard to the allocation of costs

among project pxirposes. The major provisions in this area are

as follows :

1, That the State shall allocate the costs of
facilities to project purposes and shall determine
those costs which are reimbursable and those costs
'Which are nonreimbursable by water supply contractors.
For example. Article 22(a) states in part:

"Wherever reference is made, in connection with
the computation or determination of the Delta
Water Charge, to the costs of any facility or
facilities included in the System, such reference
shall be only to those costs of such facility
or facilities which are reimbursable by the
contractors as determined by the State." , ,

These words are essentially repeated in Article 23 in
connection with the Transportation Charge.

2. That the Federal Government shall perform
certain cost allocations, as set forth in Article 22(e) t

". , o .allocations to purposes the costs of which
are to be paid by the United States shall be as
determined by the United States.^
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3. That the Delta Water Charge shall be determined
on the basis of an allocation to project purposes, by
the Separable Costs -Remaining Benefits Method, of all
projected costs of all Initial project conservation facil-
ities, additional project conservation facilities, and
supplemental conservation facilities. For the Initial
project conservation facilities, this provision is
specific only as to those features located in and above
the Delta. /Articles 22(e) and 22(g)_J7

4. That costs chargeable to power generation and
transmission shall be allocated as set forth in
Articles 22(e) and 22(g):

"... .all of the projected costs properly
chargeable to the generation and transmission
of electrical energy in connection with opera-
tion of project conservation facilities shall
be allocated to the purpose of water conserva-
tion in, above, and below the Delta."

5. That for the purpose of determining the Delta
Water Charge, the reimbursable costs of the aqueduct
intake facilities at the Delta, Pumping Plant I (Delta
Pumping Plant), the aqueduct from the Delta to San
Luis Porebay, San Luis Forebay, and San Luis Reservoir
shall be allocated between the pxirposes of water con-
servation and water transportation by the Proportionate
Use of Facilities Method. /Article 22(e)_.7

The water supply contracts, in referring to the term

"allocation", do not specify the project p\irposes to which

allocations shall be made and the costs allocated to which pur-

poses shall be deemed nonreimbursable. Considering the general

provisions of the contracts and the additional gxildance pro-

vided by the Davis-Dolwig Act and existing or proposed contracts

with the United States for flood control contributions, the

conclusions below may be drawn as to such project purposes and

the reimbursabillty thereof. These are used for purposes of

this report.
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1. Water Supply. This pvirpose includes both (a) the

development of the mlnlm\iin project yield of facilities

located in, above, and below the Delta which are classi-

fied as "project conservation facilities" and (b) the

conveyance of that yield to areas of beneficial use, in

facilities classified as "project transportation facili-

ties". The cost of project conservation facilities and

project transportation facilities, allocated to the

purpose of water supply, are reimbursable by water supply

contractors through the Delta Water Charge and the Trans-

portation Charge, respectively.

2. Power Generation . This purpose is taken for

this report to cover only power generation in connection

with project conservation facilities. The revenues

derived from the sale or other disposal of electrical

energy generation derived therefrom, as reduced by the

costs allocated to this purpose, are deducted from the

costs of project conservation facilities which are

reimbursable by water supply contractors through the

Delta Water Charge.

3. Flood Control . Allocations of cost to this

purpose are made for those facilities being constructed

by the State which will produce flood control benefits

and for which the Federal Government has assiomed or will

assume financial responsibility. Costs allocated to

V,?
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flood control as determined by the United States are

nonreimbursable by water supply contractors,

4, Recreation and Fish and Wildlife Enhancement .

In this report, allocations of costs to recreation are

not distinguished from those to fish and wildlife

enhancement. If further consideration Indicates the

desirability of separating such values, future reports

will take this Into account.

General Criteria for Cost Allocations

As Indicated above, the water supply contracts specify

the method to be used In allocating costs among purposes of

project conservation facilities located In and above the Delta.

They are silent, however, as to the methods to be used for

allocating costs of other facilities and as to other details.

In view of this. It has been necessary for the Department to

supplement those provisions with general criteria In order that

It can determine those costs which are reimbursable and those

which are nonreimbursable by water supply contractors.

The principal points that the contract provisions do

not cover are as follows

:

1. The method to be used for allocations of cost
among purposes of project conservation facilities
located below the Delta.

2. The method to be used for allocations of cost
among purposes of project transportation facilities.

3. The subdivisions of facilities or groups of
facilities for which allocations are to be made.
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4. When cost allocations are to be made. -;

5. The form of the results of cost allocations,

6. How the results will be reflected In charges
to water supply contractors.

The Department's present criteria with respect to these items

are discussed in the following sections:

Method of Allocating Costs of Project Conservation Facilities
Below the Delta'

~

The costs of multiple-purpose facilities located

below the Delta, the water supply features of which will be

operated in whole or in part for water conservation, will be

allocated among project purposes by the Separable Costs-Remaining

Benefits Method. Articles 1(g)(3) and 1(g)(4) of the "Standard

Provisions for Water Supply Contract" specify the facilities

below the Delta to which reference is made. The costs allocated

to each project purpose in this manner will be divided between

the water conservation and water transportation functions by

the Proportionate Use of Facilities Method specified in

Article 22(e) of the contracts.

Method of Allocating Costs of Project Transportation Facilities

The costs of multiple-purpose facilities, the water

supply features of which will be operated solely for water trans-

portation, will be allocated among project pxirposes by the

Alternative Justifiable Expenditure Method. The total costs of

transportation facilities of the California Aqueduct, allocated

to each project purpose, will be the svun of t^he costs allocated
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to that piirpose by this method and the costs of facilities

below the Delta allocated to the same purpose under water

transportation by the method described in (l) above. A

special procedtire applying to the South Bay Aqueduct is

described in Chapter VII.

Facilities to be Covered by Cost Allocations

Cost allocations will be made considering as

separate entities each of the authorized components of the

project conservation facilities and project transportation

facilities set forth in Table 5* or subdivisions thereof.

Those components which encompass a number of separate multiple-

purpose features, such as the Delta Facilities and the Upper

Eel River Development, may be subdivided into several

entities for cost allocation in future issues of this report.
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TABLE 5

COMPONENTS OP THE STATE WATER PROJECT
TO BE COVERED BY COST ALLOCATIONS

Major project subdivision Features Included

Project Conservation Facilities

a.
b.
c.
d.
e.
f.

Upper Feather Division
Upper Feather Division
Upper Feather Division
Upper Feather Division
Upper Feather Division
Orovllle Division

Delta Facilities*
California Aqueduct

Upper Eel River Development*

Frenchman Unit
Antelope Valley Unit
Grizzly Valley Unit
Abbey Bridge Unit
Dixie Refuge Unit
Orovllle Dam and Reservoir,

Thermallto Diversion Dam,
Thermalito Forebay, Ther-
mallto Afterbay and
Orovllle-Thermallto Power
Facilities

San Luis Dam, Reservoir, and
Pumping- Generating Plant
and the portion of the^ aque-
duct from the Delta through
San Luis Porebay required
for water conservation

Project Transportation Facilities

North Bay Aqueduct
South Bay Aqueduct
California Aqueduct

Entire aqueduct
Del Valle Dam and Reservoir
All of the aqueduct and
regulating reserv61rs
south of the Delta
except San Luis Dam, Reser-
voir and Pumping-Generat-
ing Plant and the portion
of the aqueduct from the
Delta through San Luis
Porebay required for water
conservation

*These facilities are currently being formulated.
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Time of Initial Allocation

Allocations of estimated costs among project pur-

poses will be made for each of the components of the State

Water Project shown In Table 5* In the fiscal year prior to

the fiscal year during which actual construction of the com-

ponent Is scheduled to commence. Allocations for those com-

ponents already constructed or ctirrently under construction

will be completed as soon as possible,

A cost allocation may be subsequently revised based

on a formal demonstration that such revision Is warranted by

reason of substantial changes In the factors which supported

the original allocation.

Form of Results

The allocation of costs among project purposes, for

the features of each component Jointly used for such purposes,

will be expressed In terms of percentage values. These values

will be computed to subdivide (a) the total capital costs of

the features Jointly used, and (b) the minimum operation,

maintenance, power, and replacement costs of the features

Jointly used.

Application of Results to Water Supply Charges

The estimated and/or actual costs for each purpose

of the respective components of the State Water Project will

be determined as the sum of:

-30-



1. The capital and annual operation, maintenance, power
and replacement costs for those specific featiires
constructed solely for the particular purpose;

2. The allocated share of capital and minimum opera^
tion, maintenance, power, and replacement costsi/
for those features jointly used with other pur-
poses as determined by applying the percentages
determined in the cost allocation; and

3. The annually determined share of variable .operation,
maintenance, power and replacement costs!/ for those
featiires jointly used with other purposes, as such
costs are allocated pursuant to the provisions of
the water supply contracts; considering that the
annual amounts of water delivered to those specific
features constructed solely for the particular
purpose are correlative with the annual amounts of
water delivered to water supply contractors.

For all practical p\irposes, operating costs for the

project conservation facilities located in and above the Delta

will be incurred Independently of the actual deliveries of proj-

ect water and are in the natvire of minimum costs. Similarly,

the costs of providing water to compensate for evaporation and

seepage losses from reservoirs and aqueducts of the project

transportation facilities are included in the minimijm category.

Variable operating costs, which are directly related to the

conveyance of water for the purposes of water supply, recreation

and fish and wildlife enhancement, will constitute the major

portion of costs incurred in the pumping and power recovery

plants of the project facilities located below the Delta.

Operating costs included in the variable category

are thus allocated annually among project purposes consistently

_]/ See footnote 2, Chapter I,
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with the annual distribution of such costs among water supply

contractors. The allocation among purposes of capital costs

and operating costs in the minimiun category, by the applica-

tion of fixed percentages, is also consistent with the dis-

tribution of such costs among water supply contractors.

The percentages derived in the cost allocations for

the project transportation facilities, shown in Table 5* must

be translated into percentages applicable to component aqueduct

reaches before reimbursable capital and minimum operating costs

can be distributed among water supply contractors. Pursuant

to Article 23 of the water supply contracts, the distribution

of reimbursable costs among water supply contractors is based

upon the proportionate use of aqueduct reaches of the project

transportation facilities.

Under the Department's present criteria, the allo-

cated costs of each portion of a project transportation facility

jointly used for project purpose will be distributed among

component aqueduct reaches of that facility: (l) for allocated

capital costs, in the proportions that the estimated joint

capital costs of the respective reaches bear to the total of

joint capital costs of the project transportation facility;

and (2) for the allocated mlnimiom operation, maintenance,

power, and replacement costs, in the proportions that the esti-

mated equivalent joint minimum operating costs of the respective

reaches bear to the total of such costs of the project trans-

portation facility.
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CHAPTER IV. COST ALLOCATION METHODS
AND PROCEDURES

Reference was made in Chapter III to three methods

utilized by the Department in allocating costs of the State

Water Project among project purposes. By these methods the

costs of the Project that are reimbursable and those that are

nonreimbursable by water supply contractors are determined.

The three methods and the uses to which they are put

are summarized as follows:

1. The Separable Costs-Remaining Benefits Method, for
fhe allocation among project purposes of the costs
of those multiple-purpose facilities which accom-
plish in whole or in part the conservation of water

i

2. The Alternative Justifiable Expenditure Method

^

for the allocation among project purposes of the
costs of those multiple-purpose facilities _, which
are solely for water transportation; and

3. The Proportionate Use of Facilities Method, for
the division between the conservation and trans-
portation f\inctlons of costs allocated among
project purposes by Method 1 for those multiple-
purpose facilities serving both functions.

These three methods of cost allocation are well

known. In March 1954, the agencies of the United States

dealing principally with multiple-purpose projects (the

Federal Power Commission, the U. S. Army Corps of Engineers,

and the Department of the Interior) agreed to utilize these

methods, in order of preference as listed above.

This chapter briefly describes these methods, and

the procedures utilized by the Department in calculating the

items entering into the allocations.
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General Considerations

"Cost allocation" is the process of apportioning

financial costs of a multiple-purpose project equitably among

the various purposes served by the project „ The allocation

embraces all financial costs for all features of the project,

including those costs incurred for construction^ operation,

maintenance, power and replacement. The total cost of com-

bining several purposes in a comprehensive multiple-purpose

project is less than the sum of the costs of separate projects

to provide the various purposes „ The saving derived through

use of joint features of the multiple-purpose project is

shared by all purposes under the Department's procedure

„

The Department's cost allocation procedure consists

ofs

1. Assigning costs directly attributable to in-
corporating each individual purpose in a
multiple-purpose project

„

2„ Allocating a share of the remaining joint costs
to each purpose of the multiple-purpose project.

The arbitrary aspect of the cost allocation procedure

is the method used to allocate the remaining joint costs among

purposes o Therefore that cost allocation method by which the

greatest portion of the total project cost is assigned directly

to purposes, thus minimizing the amount of remaining joint costs,

is the most preferred.

Assignment of Costs Attributable to Each Purpose

The assignment of costs directly attributable to in-

corporating each purpose within a project may be on the basis

of s
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1. Specific costs , which are the costs of those
Individual features of a multiple-purpose
project which can be readily Identified as
serving one project purpose exclusively.

2, Separable costs , which are the total costs
of the multiple-purpose project which could
be omitted if one particular purpose of the
project were excluded. The separable costs
of a purpose are usually greater than the
specific costs of the purpose.

The remaining Joint costs of the multiple-purpose

project after the assignment of "specific costs" to purposes

would be the cost of those features Jointly used; whereas the

remaining Joint cost after the assignment of "separable costs"

to purposes may be significantly less than the cost of those

features Jointly used.

Allocation of Remaining Joint Costs

The assignment of a share of the remaining Joint

costs to each purpose of the project may be based upon per-

centages for each purpose computed on one of the following

bases:

1. Remaining Justifiable Costs (or Remaining Benefits),
which are the costs in excess of either the specific
or separable costs of the multiple-purpose project,
assigned to the purpose in question, that could be
Justified for a hjrpothetical single-purpose project.

2. Use of Facilities , which constitutes the percentage
of physical use by a project purpose of Joint
features of the multiple-purpose project, measured
in units capable of describing the proportionate
physical use of all project purposes.

The assignment of a share of the remaining Joint costs

to each project purpose in proportion to "remaining Justifiable

costs" is the more sophisticated and preferred approach. A more
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equitable distribution of costs is obtained with this method

by preventing costs allocated to any purpose from exceeding

corresponding benefits.

The total "justifiable costs" for any purpose

represent the maximum cost properly allocable to the purpose

and are taken as equivalent either to the "project benefits"

or the "alternative costs" of the purpose, whichever are

less, defined as follows:

1. Project benefits , are the net values of goods and
services produced by the project and by activities
stemming from or induced by the project after
deducting all associated nonproject economic costs
involved. Associated costs are those extra costs
incurred by primary beneficiaries (over those they
would incur in the absence of the project) to
realize their benefits in full. Tangible benefits
are those that can be expressed in monetary terms,
while intangible benefits cannot be so expressed.
Project benefits may also be subdivided into
primary benefits, those resulting directly from
the project, and secondary benefits, those accruing
indirectly as a result of economic activity induced
by, or stemming from, a project.

2o Alternative costs , are those for the least costly
single-puirpose alternative means of providing the
same benefits of the purpose included in the multiple-
purpose project. The alternative costs are estimated
as those for a hypothetical single-purpose project
that may be located at the same site as the multiple-
purpose project.

Cost Allocation Methods for the State Water Project

The general considerations described in the preceding

section applied to the three cost allocation methods utilized by

the Department for the State Water Project are as follows:

1. The Separable Costs-Remaining Benefits Method
(aj assigns costs attributable to incorporating
each purpose in a multiple-purpose project on the
basis of "separable costs" and (b) allocates a
share of the remaining joint costs to each purpose
on the basis of proportionate "justifiable costs"
remaining after deducting "separable costs".
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2. The Alternative Justifiable Expenditure Method
[a) assigns costs attributable to Incorporating
each purpose In a multiple-purpose project on
the basis of "specific costs'* and (b) allocates
a share of the remaining joint costs to each
purpose on the basis of proportionate "justifiable
costs" remaining after deducting "specific costs",

3. The Proportionate Use of Facilities Method
(a) assigns costs attributable to Incorporat 1ng
each purpose In a multiple-purpose project on the
basis of "specific costs" and (b) allocates a
share of the remaining joint costs to each purpose
on the basis of proportionate "use of facilities".

These methods are further described In the sections that follow,

These general procedures are varied somewhat among the alloca-

tions of costs of the various project facilities, as explained

In Chapters V, VI and VII.

Separable Costs-Remaining Benefits Method

The general computational procedure utilized to

prepare allocations by the Separable Costs-Remaining Benefits

Method consists of the following steps;

Step :

No. : Item

1. The net benefits due to the project for each project
purpose are estimated.

2. The alternative costs of single-purpose projects
capable of providing the same benefits as Step No. 1

are estimated.

3. The justifiable cost for each purpose Is determined
as the lesser of values obtained from either Step
No. 1 or Step No. 2 for each purpose.

4. The separable cost of each purpose Is estimated.

5. The remaining justifiable costs for all purposes
are determined by deducting the separaJale costs of
each purpose In Step No, 4 from Its justifiable
cost Step No. 3.
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step :

No, : Item

6, Percentages are computed by dividing the remaining
justifiable costs for each purpose by the total
remaining Justifiable costs for all purposes,

7o The separable costs of all purposes are deducted
from the total cost of the multiple-purpose project
to determine the total remaining joint costs o The
latter costs are distributed proportionately among
purposes by applying the percentages determined in
Step No. 6.

8. The total project cost allocated to each purpose
is determined as the sum of the estimated separable
cost from Step No, 4 and the remaining joint cost
assigned to the purpose in Step No, 7<.

9, The percentage of the total project cost allocated
to each purpose of the total cost of the multiple-
purpose project is determined.

The above computational steps result in the percentage

of the total costs of the multiple-purpose project allocated to

each project purpose. It was stated in Chapter III that the

Department's present criteria provide for cost allocations to

be expressed in terms of percentages, for each project purpose,

of the total costs of only those features jointly used. It is

necessary, therefore, to extend the above general procedure for

the allocation of costs of components of the State Water Project

by the following additional steps;

Step :

No. : Item

10, The specific cost of each purpose is estimated.

11, The costs of features jointly used by all project
purposes are allocated among project purposes by
deducting the specific costs of Step No, 10 from
the allocated total project costs of Step No. 8,

12, The allocated costs determined in Step No. 11 are
computed as percentages of the total costs of
features jointly used by all project purposes.



In the cost allocations presented in Chapters V, VI, and VII,

special steps unique to a particular allocation are denoted

hy suffixes to the related step of the above general procedure.

Step No. 12 In all cases, however, presents the results of the

allocation In the desired form.

Alternative Justifiable Expenditure Method

The general computational procedure utilized to

prepare allocations by the Alternative Justifiable Expendi-

ture Method differs from the procedure for the Separable

Cost-Remaining Benefits Method only in that "specific costs",

rather than "separable costs", are used in Steps Nos. 4

through 8. Step No. 12 presents the results of the allocation

in the form to be used for State Water Project cost allocations.

Proportionate Use of Facilities Method

The general computational procedure to prepare

allocations by the Proportionate Use of Facilities Method

consists of the following steps:

Step : '

No. : Item

1. The specific cost for each purpose of the multiple-
purpose project is estimated.

2. The costs of features jointly used by project pur-
poses are determined by deducting the total specific
costs for all purposes from the total cost of the
multiple-purpose project.

3. The percentage of use of the joint features Is
determined for each purpose on the basis of appro-
priate physical measures, such as aqueduct capacities,

4. The costs of the jointly used features of Step No. 2
are distributed among purposes in proportion to the
percentage of use assigned to each purpose in Step
No. 3.
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I

step :

No, : Item

5. The total cost allocated to each purpose Is deter-
mined by adding the specific cost in Step No. 1 to
the joint cost distributed to the purpose in Step
No. 4.

Step No. 3 presents the results of the allocation in the desired

form.

Procedure for Computing Items Involved in Cost Allocations

The following sections briefly describe the procedures

currently utilized by the Department in calculating the items

of costs and benefits entering into cost allocations.

Accoimting for Interest

Construction costs for some facilities of the State

Water Project are distributed over a considerable number of

years. The installation of certain aqueduct pumping and power

recovery units are staged within the period of buildup to full

operational use of the facilities to minimize interest costs.

The annual operating costs of the project, and the annual

benefits derived from the project, will increase over a period

of time.

Considering the long-term variation of costs and

benefits^ it is necessary that interest charges be included

in the calculation of the items entering into the cost alloca-

tion to measure properly the relative magnitude or weight of

each item. The Department utilizes the following computational

procedure to account for interest:
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1. All estimated annual values of first costs; of
operation, maintenance, power, and replacement
costs to the end of the period of analysis; and
of benefits to be realized to the end of the
period of analysis are converted to an equivalent
total value at the present time by application of
the appropriate "present worth" factor to each
annual cost or benefit. The present worth factor

/
1

for each annual value is equal to (-; TW) i i-^
(1 + i)

which "i" represents the applicable annual Interest
rate and "n" represents the number of years between
the "present" and the year in which the annual cost
or benefit is to be incurred or realized.

2. The total present worths of all annual first costs;
all annual operation, maintenance, power and re-
placement costs; and all annual benefits are con-
verted to equal annual equivalent values for the
period of analysis; the total present worth of
such computed equal annual values being equal to
the total present worth of the estimated annual
values determined in (l) above.

The present worth concept is a common tool utilized

in economic and engineering studies. In such studies it is

necessary to recognize the time value of money. Because of

interest charges and credits, a dollar expended or received

at the present time is worth more than the prospect of expend-

ing or receiving a dollar next year or at some later date.

The relative worth of a dollar to be expended or received some

time in the future as compared to the worth of a dollar expended

or received at the present time depends upon the prevailing

Interest rate and time period involved, and is accurately

measured by the formula referred to in (l) above.

The term "first costs", indicated above, refers

to capital costs exclusive of Interest charges during the con-

struction period, as differentiated from the term "capital costs"
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which, in cost allocation terminology^ Includes such interest

charges.

Interest Rate , Article l(r) of the "Standard

Provisions for Water Supply Contract" specifies that the

"project interest rate" shall be the weighted average of

interest rates paid by the State on bonds issued tinder the

Bums-Porter Act, without regard to any premiums received on

the sale thereof. The project interest rate as of April 1,

1964, was reported In Bulletin No, 132-64 to be 3o508 percent

per annum^, reflecting the sale of Series "A" bonds on

February I8, 1963, The current project interest rate is

3^544 percent per ajinum^ reflecting the sale of all Water

Bonds through the sale of Series "C"^ which occurred on

October 4, 1964, For financial planning purposes in Bulletin

No, 132-64, and because of the reasons given in Chapter XIII

thereof, an interest rate of four percent was assumed for the

long-term financial analyses.

It is generally assumed for the allocations of State

Water Project costs derived in this report that the long-term

interest rate which will be paid on Water Bonds will approxi-

mate four percent per annum. Variations from this ass\imptlon

in the various cost allocations are described in Chapters V,

VI and VII

„

Period of Analysis . Article l(t) of the "Standard

Provisions for Water Supply Contract" specifies that the

"project repayment period" shall be the period beginning on

January 1, 1961 and extending until all bonds secured by the
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pledge of revenues \inder the Burns-Porter Act have been re-

paid. Although it is impossible to predict at this time when

the last Water Bond will be retired, the project repayment

period will end no later than 50 years after the last Water

Bond is issued since the maximum term of the bonds is 50 years.

The cost allocations in this report are based upon

an assumed "period of analysis" as differentiated from the

"project repayment period". The period of analysis is con-

sidered to be the period extending 50 years after the comple-

tion of construction of the features Jointly used in the first

operable subdivision of the particular component of the State

Water Project being allocated.

Project Costs

Costs of the State Water Project used for cost

allocations are limited to those for facilities financed by

the State and to a part of those financed by the Federal

Government. The costs of work financed by local agencies,

such as irrigation distribution systems to convey project

water from, the aqueducts to the farmers' headgates, are ex-

cluded from project costs, but are included in the determina-

tion of net benefits due to the project.

The estimates of project costs included in this

report are generally based on the data presented in Bulletin

No, 132-64. Exceptions are costs of facilities for which allo-

cations were made prior to this report or facilities substan-

tially completed so that a closer estimate of the final

construction costs, than was possible for that bulletin, can
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now be made on the bid amoimts. The methods utilized for

estimating project costs are described In Chapter XI of

Bulletin No. 132-64.

The estimates of costs of specific recreation and

fish and wildlife enhancement facilities, which were not

covered in that bulletin, were made for this report.

Project Benefits

The evaluation of benefits entering into cost

allocations by the Department are limited to those which

are primary and tangible, as previously defined. The

following sections briefly describe the general methods for

computing benefits for each of the project purposes covered

by the allocations in this report.

Water Supply . As stated in Chapter III, the

project purpose of water supply includes both the develop-

ment of a regulated water supply in project conservation

facilities and the conveyance of that supply in project

transportation facilities to areas in which the water is

beneficially used. Benefits accrue due to the water supply

so made available for both agricultural and municipal and

industrial usages within project service areas, and for this

report are measured at the points of delivery from the project

facilities. Water supply benefits are measured separately for

agricultural usages and for municipal and Industrial usages.

The measure of primary benefit to lands within

agricultural service areas, which will be irrigated by project

water, is taken as the difference between net returns from
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fanning operations with and without project water, reduced by

the costs of the local distribution system between the project

facility and farm headgates. The net return from farming

operations is considered to be the difference between gross

Income and all farm expenses, except water costs and either

land rental or Interest on capital invested in the land.

The measure of primary benefit for municipal and

Industrial usages is based on either (l) the estimated cost

of water from the least expensive alternative source other

than the State Water Project or (2) the estimated maximum price

that the contracting agency is willing to pay for project water,

for areas where there is no practical alternative source. The

measure of benefit for municipal and industrial usages on

either of these two bases admittedly yields results that are

less than those measured in a manner similar to that used for

irrigated agriculture. Such an approach, however, would require

prognostication for many years to come, of the economic values

resulting from increased Income, Increased land values, and

other factors which would have little reliability.

It was indicated above that water supply benefits

are derived from the combined water supply functions of project

conservation facilities and project transportation facilities.

Costs of components of these facilities are allocated separately

under the criteria set forth In Chapter III. Water supply

benefits must therefore be divided and assigned among the com-

ponent facilities of the State Water Project for the cost allo-

cations.
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In approaching this assignment of benefits. It Is

considered that all currently authorized works of the State

Water Project constitute one Integrated water supply project,

except for the relatively minor reservoirs located In the Upper

Feather Division which are operated primarily for local needs.

All water supply costs of the major facilities should share

proportionately In the water supply benefits of the Integrated

project. Such water supply benefits are therefore distributed

among the components of the State Water Project In proportion

to the estimated costs of the components allocable to water

supply. Benefits from the units of the Upper Feather Division

are treated Individually.

Benefits from project purposes other than water

supply are estimated for each Individual component of the

State Water Project being considered In the respective cost

allocation. Thus It Is not necessary to assign project-wide

benefits for these purposes among components as In the case

of water supply.

Recreation and Fish and Wildlife Enhancement . The

project purpose of recreation Includes all forms of outdoor

leisure-time activity that may be enhanced by the presence of

a water project facility. The primary benefit of the project

purpose is the satisfaction received by individual recreatlon-

1st s, as distinguished from the secondary benefits accruing to

the recreation industry in the area, such as resorts, hotels,

and commercial enterprises.
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The project purpose of fish and wildlife enhancement

consists of the Improvement by a project of habitats, or the

provision of new habitats where none existed before, resulting

In Increased populations of fish and wildlife. The primary

benefit of the project purpose Is the value of the Increased

catch. In the case of commercial fisheries, or the satisfaction

received by Individual fishermen and hunters.

The benefits from a project due to fish and wildlife

enhancement are measured by the same procedures as for the

project purpose of recreation, except those accruing to commer-

cial fisheries. Due to the preliminary nature of this report,

no attempt is made herein to distinguish between the two purposes

in the calculation of project benefits, because the benefits for

both are calculated largely in the same manner. These project

purposes may be separated as more definitive cost allocations

are evolved in future issues of this series of reports.

The estimated increase in visitor-day use attributable

to a project is the basis for calculating recreation benefits.

A monetary benefit per visitor-day is estimated from a sample

study of travel costs Incurred by recreatlonists originating

within the State who visit the area of the project facility or

a similar area. These data are correlated by the Trice-Wood

method. This method assumes that the visitors who spend the

most money in traveling to use a recreation area establish the

value of the recreation to be found there. Other visitors who

spend less on transportation are enjoying the same facilities at

lower cost. Consequently, the recreationist who spends less is
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receiving a benefit in the amount of the difference in these

respective transportation costs. An average benefit is thus

derived by empirical means which is applicable to all visitor-

day use for the area in question.

Projections of the future numbers of visitations to

recreational features are based upon an approved plan. Such

plans are contained in two types of reports prepared by the

Department for each project facility in carrying out the

legislative directives for the provision of recreation and

fish and wildlife enhancement at state water projects. These

are:

1, The Recreation Land Use and Acquisition Plan, and

2. The Recreation Development Plan

The "Recreation Land Use and Acquisition Plan" is

an internal report which contains data on the estimated total

cost of land acquisition, the number of parcels involved, the

total acreage, and the number of residential properties to be

acquired. It is prepared through interagency agreement by

the Department of Parks and Recreation, and is officially

transmitted to the Department. The Department reissues the

report which, when approved by the Director of Water Resources

and by the Department of Finance, authorizes appropriate

personnel of the Department to proceed with the acquisition of

approved recreation lands concurrently with the acquisition of

lands for other project purposes in an effort to minimize

total land acquisition costs. This is accomolished in accord-

ance with Section II9OO of the California Water Code. The
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preparation of the "Recreation Land Use and Acquisition

Plan" Is coordinated by the Department of Parks and Recrea-

tion with concerned federal;, state, and local agencies,

including the Departments of Pish and Game and Water

Resources. It comprises the control document which guides

the preparation of the subsequent "Recreation Development

Plan" .

The "Recreation Development Plan" is an official

report of the Department and is published in the Bulletin

No. 117 series. This bulletin is prepared for submittal to

the Legislature in accordance with Section 3^5.1 of the

California Water Code. In addition to presenting officially

the land use and acquisition plan, it includes plans for

initial and future recreation developments, data on the

evaluation of recreation and fish and wildlife benefits smd

costs as prescribed in Section II91I of the California Water

Code. The bulletin also substantiates and justifies capital

outlay items in budget requests for the construction of

initial recreation and fish and wildlife enhancement facilities

at state water projects. It is prepared essentially in the

same manner as outlined above for the "Recreation Land Use and

Acquisition Plan".

The current schedule of the Department for completion

of reports on "Recreation Land Use and Acquisition Plans" and

"Recreation Development Plans", together with the

construction of initial specific recreation and enhancement

facilities, is shovm in Table 6. The list of aquatic parks or

fishing access sites along the California Aqueduct is incomplete.

especially in regard to the reaches in Southern California.
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TABLE 6

CURRENT SCHEDULE FOR COMPLETION OF PLANNING AND CONSTRUCTING
SPECIFIC RECREATION AND FISH AND WILDLIFE ENHANCEMENT FEATURES



Flood Control . The project purpose of flood control

includes the reduction or prevention of losses caused by floods

in the area downstream from the project ^ and the increase in

productive activity resulting from the elimination or reduction

of flood hazards. Three types of primary tangible benefits are

associated with the project purpose of flood control: (l) the

prevention of loss of goods or services that would otherwise

occur as a result of floods; (2) the reduction in costs of

operation, maintenance, and replacement of existing flood control

works; and (3) the enhancement of land values resulting from im-

provements in land use patterns due to the reduction or elimina-

tion of flood hazards.

The standards and procedures for measuring flood control

benefits for facilities of the State Water Project are those

utilized by federal agencies, since the costs allocable to the

project purpose of flood control will be primarily financed by

the United States.

Power Generation . The benefits derived from the project

purpose of power generation are generally measured as the esti-

mated costs of an equivalent amount of power from the source most

likely to be developed as an alternative to the proposed devel-

opment, with appropriate adjustment for transmission costs and

losses. For this report, the most likely alternative source is

assumed to be a privately- financed steam-electric plant, in view

of the predominance of steam-electric capacity being installed

in California.
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other Project Purposes . Benefits may accrue from

other aspects of the State Water Project operations such as

navigation Improvement, water quality management, drainage, and

others. Such additional purposes would "be related largely to

facilities of the State Water Project currently under formula-

tion, and are not Included In the cost allocations of this

report

.
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CHAPTER V. COST ALLOCATIONS FOR
COMPLETED FACILITIES

The schedule shown in Table 4 Indicates those cost

allocations for the State Water Project which are included in

this report. This chapter presents the allocations of cost

among project purposes, under the first category in that table,

for those project components in which construction of features

jointly used for project purposes is completed.

Construction is completed for two of the components

of the State Water Project shown on Table 5 for which alloca-

tions are to be made. These are the Frenchman Unit and the

Antelope Valley Unit, both of the Upper Feather Division. The

locations of these components are shown on Plate 1,

This chapter briefly describes the history of each

facility Including pertinent allocations previously made, a

summary of the derivation of major items entering into the cost

allocation, and the cost allocation itself as currently deter-

mined by the Department,

Upper Feather Division-Frenchman Unit

The upstream features (now known as the "Upper

Feather Division") were authorized by the Legislature as part

of the Feather River Project (now known as the "Feather River

Facilities") in 1957.^

1/ Calif. Stats. 1957, Ch. 2359, Water Code Sec. 11260,
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The Director of Water Resources, by executive order

;d t

3/

2/
on October l4, 1958,-^ defined the upstream features as those

described In Bulletin No, 59.-

The Frenchman Project (now known as the "Frenchman

Unit") described In Bulletin No, 59 consisted of a reservoir

of 50,000 acre-feet gross capacity and a system of works to

regulate the flows of Little Last Chance Creek for Irrigation

use In Sierra Valley, to form the basis for enhancement of

an outdoor recreational area, and to provide Incidental flood

control protection to the downstream area.

The allocation of costs of the Frenchman Project

presented In Bulletin No, 59 resulted In the following distri-

bution of costs among primary project purposes:

Annual cost Distribution

Irrigation (water supply) $30,200 46^

Recreation 36, 100 54^

Total ^66, 300 100^

The annual costs Included in the allocation were

those for the dam, reservoir and public recreation features.

Annual costs associated with lands, easements, rights-of-way

and relocation of public utilities, amounting to about $22,700,

were excluded on the basis of assumed criteria by the Depart-

ment at the time the report was prepared. These criteria have

2/ Department of Water Reso\arces, Project Order No, 1, dated
October 14, 1958.

3/ Department of Water Resources "Bulletin No. 59^ Investiga-
tion of Upper Feather River Basin Development", dated
February 1957.
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subsequently been modified to Include such costs In alloca-

tions among project purposes.

The construction of Frenchman Dam and Frenchman

4/
Lake-' was commenced in August 1959 and was completed in

October 1961. The Initial recreation features were completed

during 1964 in accordance with a previously prepared plan ,-2^

They have served a considerable number of visitors who have

made use of the reservoir and the surrounding area.

The Frenchman Unit as finally formulated and con-

structed differs from the project conceived in Bulletin No. 59

in the following respects s

1. Land use and acquisition for recreation and recreation
development concepts were significantly expanded. The
minimum pool of Frenchman Lake was established at
21, 500 acre-feet, as compared with 500 acre-feet
in Bulletin No. 59^ in line with providing for addi-
tional recreational use. These modifications greatly
increase the potential recreation and fish and wild-
life enhancement benefits of the unit.

2, The estima.tes of the additional water supply created
by the Frenchman Unit were significantly reduced.
The operation studies of the unit, the results of
which were presented In Bulletin No. 59, assumed
streamflow conditions based upon two years of avail-
able record^, which were extended by correlations
with comparable nearby streams having long-term
records for the period of operation study. Since
those studies, additional records of streamflow of
Little Last Chance Creek have been obtained and new
correlations made. These new studies indicate a
significant reduction in potential water supply
benefits due to the unit.

4/ Department of Water Resources, Project Nomenclature Order
No, 1, dated November 12, 1964.

^ Department of Water Resources, "A Plan for the Development
and Operation of Recreation Facilities at Frenchman Reser-
voir", dated March 196l«
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The Department decided in the latter part of 1963 to

revise the then existing allocation of project costs presented

in Bulletin No. 59^ to account properly for (l) the significant

increase in estimated recreation and fish and wildlife benefits,

(2) the decrease in estimated water supply benefits, and

(3) the costs of lands, easements, rights-of-way, and reloca-

tion of public utilities not considered in the original alloca-

tion. On April 6, 1964, the Director of Water Resources

approved a revised allocation of total project costs, on the

basis of these revised criteria. This contained the following

allocation of total costs among project purposes:

Annual cost Percent

Water supply $31,850 35-8

Recreation and fish and
wildlife enhancement 57,150 64.2

Total $89,000 100.0

The development of this allocation is described in

the following sections. Included are presentations of the

revised estimates of benefits, the project costs of Bulletin

No. 59> and the cost allocation computations on these bases.

Benefits

Benefits were reevaluated for the project purposes

of water supply, based on irrigation use, and recreation and

fish and wildlife enhancement. Although some incidental flood

control benefits may accrue, the unit will not be operated

for this purpose.
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Water Supply . In accordance with the procedure

described In Chapter IV, the water supply benefits which will

accrue from the Frenchman Unit were estimated on the basis

of the increase in net returns from farming operations brought

about by operation of the \inlt. The period considered in

analyzing the increase in net returns was the 50 years from

1962 to 2011. The scope of farming operations without the

project during the 50-year period of analysis was based upon

estimates of acreages that could have been beneficially irri-

gated by natural flows of Little Last Chance Creek during the

50-year period from 1914 through 1963. The farming practices

assumed were those currently used, in Sierra Valley,

The estimate of net returns from farming operations

under project conditions was based on the estimated availability

of irrigation water from the Frenchman Unit if it had been in

operation during the period 1914 through 1963. The reservoir

was assumed to be operated to yield a minimum of 5^000 acre-

feet per year and a maximum of 12,000 acre-feet per year, pro-

ducing an average supply over the 50 years of about 10,000

acre-feet. These water supply estimates were used to project

annual Irrigated acreages and in turn net agricultural income.

It was predicted that full development of the land under proj-

ect conditions would occ\ir by the end of the first decade.

Based on the foregoing estimates of net returns from

farming operations with and without the water supply features

of the Frenchman Unit, the annual benefits from these feattores
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were estlmated„ Table 7 summarizes the project benefits by-

decades and derives the total present worth of such benefits.

As shown In that table, the water supply benefits of the

li^enchman Unit are estimated to have an equal annual equivalent

value of $46 « 500.

TABLE 7

WATER SUPPLY BENEFITS OP THE FRENCHMAN UNIT
(in dollars)

s
~~ _______

J Present worth of
Decade s Total benefits % benefits

1962-1971 194,900 160,200
1972-1981 619,400 344,000
1982-1991 619,400 232,300
1992-2001 619,400 157,000
2002-2011 619,400 106,000

Totals 2, 672, 500 999, 500

Equal annual equivalent
benefits at 4 percent
Interest for 50-year
period, 1962-2011 46,500

Recreation and Fish and Wildlife Enhancement . An

actual survey of trips by recreatlonlsts to Frenchman Lake was

conducted during 1963. On the basis of those data and estimates

of the growth of population In the area of California from

which recreation visits to the unit will originate, the future

annual visitor-day use was projected both with and without the

Frenchman Unit. The results of these estimates for representa-

tive years, together with the projected Increases due to the

project 5 are given in Table 8.
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TABLE 8

VISITOR-USE OF THE FRENCHMAN UNIT FOR
RECREATION AND FISH AND WILDLIFE

(in visitor days)

Ne^ "

increase due
to project

Calendar
year

Nonproject
conditions

Project
conditions

1962



TABLE 9

RECREATION AND FISH AND WILDLIFE ENHANCEMENT BENEFITS OF
THE FRENCHMAN UNIT

(in dollars)

Decade Total benefits
Present worth of

benefits

1962-1971
1972-1981
1982-1991
1992-2001
2002-2011

Totals

1,537,000
2, 684, 800
3,316,500
3,837,600
5,138,400

16,51^,300

Equal annual equivalent
benefits at 4 percent
Interest for 50-year
period, 1962-2011.

1,263,200
1,490,800
1,244,100
972,400
879,700

5,850,200

272,300

Project Costs

The project costs of the Frenchman Unit, used for the

cost allocation shown herein, were obtained largely from

Bulletin No. 59. These are shown in Table 10.
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TABLE 10

PROJECT COSTS OP THE FRENCHMAN UNIT
(in thousands of dollars)

Features %



TABLE 11

COST ALLOCATION
FOR THE FRENCHMAN UNIT

(in dollars unless otherwise noted)



Upper Feather Division - Antelope Valley Unit

Antelope Valley Dam and Reservoir was designated

In Bulletin No. 59* as a feature of the Indian Creek Recrea-

tion Project (now known as the Antelope Valley, Dixie Refioge,

and Abbey Bridge Units of the Upper Feather Division). The

following statement was made on page 104 of Bulletin No, 59

linder the heading, "Cost Allocation":

"It was considered that the recreation purposes
and use of the Indian Creek Recreation Project would
be of general statewide interest, and therefore, in
accordance with the criteria adopted for this study,
all costs of the project were assumed to be borne by
the State and nonreimbursable."

Construction of Antelope Valley Dam commenced in

August 1962, and was completed in July 1964. The reservoir it

forms (now known as Antelope LakeS/) has essentially the same

capacity and will be operated for the same purposes as consid-

ered in Bulletin No, 59, The projected land use for recreational

purposes at Antelope Lake is shown on Plate 3.

Therefore^, 100 percent of the total costs of the

Antelope Valley Unit are allocated to the project purposes of

recreation and fish and wildlife enhancement. This allocation

does not require application of the Separable Costs-Remaining

Benefits Method, specified in the water supply contracts for

the allocation of costs of project conservation facilities

located in and above the Delta, because these two purposes are

considered to be one for this report, as stated in Chapter III,

6/ See Footnote No. 4,
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CHAPTER VI. COST ALLOCATIONS FOR FACILITIES
CURRENTLY UNDER CONSTRUCTION

Components of the State Water Project which are

currently under construction and for which separate alloca-

tions are to be made are as follows;

1. The Grizzly Valley Unit of the Upper Feather Division.

2. The Oroville Division.

3. The California Aqueduct, divided Into project conserva-
tion facilities and project transportation facilities.

The locations of these components, and major sub-

divisions thereof, are shown on Plate 1.

This chapter presents cost allocations for these

three components of the Project. As Indicated heretofore, the

allocations for the California Aqueduct are preliminary. The

areas in which the required data lack finality are described

in the presentation of that allocation. _ ,

Upper Feather Division - Grizzly Valley Unit

The Director of Water Resources by executive order on

October l4, 1958 modified the upstream features of the Feather

River Project authorized by Section 11260 of the Water Code to

conform with those shown in Bulletin No. 59. This action is

referred to in Chapter V in connection with the Frenchman Unit,

Bulletin No, 59 presented two alternative Grizzly

Valley Projects (now known as the "Grizzly Valley Unit of the

Upper Feather Division"): (l) a proposed reservoir and system

of works to regulate the waters of Big Grizzly Creek for irri-

gation usage in Sierra Valley and to form the basis for
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enhancement of an outdoor recreation area and (2) a reser-

voir to form the basis for enhancement of an outdoor recrea-

tion area only«

The Director of Water Resources by executive order

on January 17^ 1964^-=/ fiirther modified Water Code Section 11260.

The order authorized the Grizzly Valley Unit for construction,

including a dam and reservoir of approximately 83,000 acre-

feet gross capacity, together with a pipeline extending for a

distance of about six miles from the dam to the vicinity of

Portola. This authorizing document specified that the unit

shall be operated for recreational purposes and to provide a

water supply for domestic and municipal usages and for dovm-

stream fisheries. It specifically provided that water supply

for agricultural usages may be incorporated as a purpose of the

unit at a later date. If this should occur, the cost allocation

developed herein for the Grizzly Valley Unit will be revised.

The Department has completely revised the alterna-

tive cost allocations presented in Bulletin No, 59^ following

the modification of the lonlt by the aforesaid executive order.

All items of benefit and cost entering into the allocation have

been reevaluated.

Benefits

Benefits accounted for in the new cost allocation

will accrue from the project purposes of water supply and

recreation and fish and wildlife enhancement.

I

1/ Department of Water Resources, Project Order No, 6, dated
January 17, 1964.
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Water Supply . The calculation of water supply bene-

fits for the Grizzly Valley Unit was based on domestic and

municipal usages in the vicinity of Portola.

A water supply contract^ has been executed with

Plumas Coiinty Flood Control and Water Conservation District,

the territory of which includes the service area of the

Grizzly Valley Unit. The present provisions of the contract

call for an initial delivery of project water in 1967, build-

ing up to a maximvun annual entitlement of 2,700 acre-feet in

the year 2015.

Water supply benefits included in the cost alloca-

tions were attributed to the additional domestic and munici-

pal uses which would not otherwise be possible without the

Grizzly Valley Unit. The urban benefit was estimated on the

basis of vendabillty to be $46.00 per acre-foot, the current

cost of water to Portola.

The derivation of water supply benefits for the

Grizzly Valley Unit is illustrated in Table 12.

2/ "Water Supply Contract between the State of California
Department of Water Resources and Pliimas County Flood
Control and Water Conservation District", executed
December 26, 1963.
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TABLE 12

WATER SUPPLY BENEFITS OP GRIZZLY VALLEY UNIT



estimated for both daytime and overnight use at the Grizzly

Valley Unit was estimated to be $2.25 per visitor-day.

The derivation of recreation and fish and wildlife

enhancement benefits for the Grizzly Valley Unit is illustrated

in Table 13.

TABLE 13

RECREATION AND PISH AND WILDLIFE ENHANCEMENT
BENEFITS OF THE GRIZZLY VALLEY UNIT

(in visitor-days unless otherwise noted)

Cal-
endar
year



3. Specific water supply features consisting of a
main transmission pipeline extending approximately
six miles from the outlet of the dam to the
vicinity of Portola,

The revised estimated costs of the Grizzly Valley

Unit are summarized in Table l4. Estimated costs for the dam

and reservoir were based on construction contract bid amounts.

TABLE 14

PROJECT COSTS OF THE GRIZZLY VALLEY UNIT
(in thousands of dollars)

i :Equal annual equivalent costs
: First : at 4^ interest for
: cost ; 30-year period, 1965-2014

Subdivisions of unit ; ;Capital :O^M.P. and R.*; Total

Feat\ires jointly used for
project purposes 3,363.0 l6l.2 l8.1 179.3

Specific recreation and
fish and wildlife en-
hancement features**



Cost Allocation

The allocation of costs among project pvirposes of

the Grizzly Valley Unit Is unique among those for the State

Water Project, because this is the only facility located In

and above the Delta that includes both project conservation

facilities and project transportation facilities. The portions

of the unit comprising project conservation facilities encompass

both the features jointly used for project purposes and the

specific recreation and fish and wildlife enhancement features

located at Lake Davis and along the downstream reaches of Big

Grizzly Creek. Specific water supply features of the unit,

consisting of the pipeline from the dam to the vicinity of

Portola, are included in the project transportation facilities

in accordance with Article 45(c) of the water supply contract

with the Plumas Coimty Flood Control and Water Conservation

District.

Costs of the project conservation facilities of the

Grizzly Valley Unit must be allocated among project purposes

by the Separable Costs-Remaining Benefits Method, in accordance

with Article 22(e) of the water supply contracts. Costs of

the project transportation facilities are totally allocable to

the project purpose of water supply.

The cost allocations for the two types of facilities

included in the Grizzly Valley Unit are thus independent from

one another, except in the assigning of those portions of the
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warer supply benefits for the whole unit which are applicable

to each. In accordance with the general procediores set forth

in Chapter IV, water supply benefits were distributed between

thoae facilities in proportion to the costs of such facilities

allocated to the purpose of water supply.

The equal annual equivalent water supply benefit of

^4lj,800, derived in Table 12^ was apportioned between project

conservation facilities aind .projec,t transpprtation facilities

of the Grizzly Valley Unit as follows:



(m dollars unless otherwise noted)

Recreation
and fish and
wildlife

enhancement

Item of benefit or cost* Vlater
supply

Benefits

Alternative Costs

Justifiable Costs

Separable Costs:

Total

Capital

O.M.P.&R.

Remaining Justifiable Costs

Remaining Joint Costs:

Total

Capital

0,H.P.S:R

Total Allocated Costs,

Total

Capital

O.M.P.&R.

Conservation Facilities

11,700



The computations 5hov.\i thro\jgh Step 8a. ^n Table 15

deal only with costs of the pro.l^ct conservation facilities.

These costs are combined with the allocated costs of the proj-

ect transportation facilities^ shown in Step 8b., to form

the total allocated costs of the Grizzly Valley Unit, shown in

Step 8c. Otherwise, the cost allocation follows the general

procedure set forth in Chapter IV. The final allocation

percentages are shown in Step 12.
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Orovllle Division

The Orovllle Division was first authorized by the

5/
Legislature^ In 1951 as part of the Feather River Project

(now known as tine "Feather River Facilities").

The Orovllle Division is being constructed and will

be operated for the project purposes of flood control, power

generation, water supply, recreation, and fish and wildlife

enhancement. The division will consist of: (l) featiores jointly

used for project pxirposes. Including Orovllle Dam and Reservoir,

Feather River Pish Hatchery and related works; (2) specific

power features. Including Orovllle Powerplant, Thermalito

Diversion Dam, Thermalito Power Canal, Thermalito Forebay,

Thermalito Powerplant, Thermalito Afterbay, and related works;

and (3) specific recreation and fish and wildlife enhancement

features. Construction of the main embankment of Orovllle Dam

commenced in 1962, with completion scheduled in 1968.

A contract^ to provide for federal contribution of

funds for the costs of the division allocated to the piirpose

of flood control was signed on March 8, 1962 by the United

States of America, acting through the Department of the Army,

and the State of California, acting through its Department of

5/ Calif. Stats. 1951, Ch. l44l. Water Code Sec. 11260.

6/ DA-04-l67AVEng-62-56; DWR- 152012
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Water Resources „ The Secretary of the Army transmitted a

report^ to Congress on June 6^ 1962^ containing the complete

record of the Federal Government's Interest In, and approval

of, the Orovllle Division.

The terms of the contract provide for a total

federal contribution equal to 22 percent of the actual construc-

tion cost of the featiires jointly used, but not to exceed

$85,000,000 less actual federal costs of engineering and

administration of the funds and less interest at three and

one-half percent per annum on the actual federal expenditures

during the construction period. The contribution so computed

covers not only the construction costs of the Division allo-

cated to flood control, but also a share of projected operation,

maintenance, and replacement costs, capitalized at three and

one-half percent per annum. Payments received to date by the

Department iinder the terms of this contract total about

$27,000,000.

The federal cost allocation for the Orovllle Division,

which is basic to the aforesaid percentage contained in the

executed contract, considers the project purposes of flood

control, water supply, which is divided between agricultural

use and municipal and industrial use, and power generation.

The purposes of recreation and fish and wildlife enhancement

were not accounted for. At the tim.e the allocation was made.

7/ H.D. No. 434, 87th Corig. 2nd Sess., dated June 18, 1962.
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the Department of the Army was not required to assign project

costs to those purposes, and the Department of Water Resources

was not authorized to do so as such negotiations occurred before

enactment of the Davis-Dolwig Act.

Negotiations commenced In July 1957. Data for the

allocation were prepared by the U. S. Army Engineer District,

Sacramento, In conjunction with the Department of Water Resources,

the Bureau of Reclamation, and the Federal Power Commission.

The allocation was made In accordance with federal procedures

applicable at the time. The preliminary allocation submitted

by the U. S. Army Engineer District, Sacramento was further

modified by the Chief of Engineers, Department of the Army and

by the Board of Engineers for Rivers and Harbors.

The following sections briefly describe the Items of

costs and benefits entering Into the federal cost allocation

and the allocation Itself.

Benefits

All estimated annual benefits of the Orovllle Division

were estimated for the 50-year period of analysis, 1969 through

2018. These were converted to equal annual equivalent values

at an Interest rate of four percent.

Flood Control . The operation of Orovllle Reservoir

will provide a high degree of flood protection to the Cities of

Orovllle, Marys vllle, Yuba City, Live Oak, Grldley, and Biggs;
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to numerous lonlncorporated communities; and to about

283,000 acres of rural land, much of which is intensively

developed for fruit, nut and row crop production.

Flood control benefits creditable to Orovllle Reser-

voir were computed by the Uc S. Army District, Sacramento on

the basis of projected conditions in the flood plain area dioring

the period of analysis. Such conditions envision construction

of flood control storage on the Yuba River in the near future.

Flood control benefits accruing In the flood plain common to

both streams were allocated between the streams in proportion

to the amount of flood control storage required. The benefit

computations were made by use of standard flow frequency and

damage frequency methods. The price level used was July 1959.

A siommary of the flood control benefits creditable to Orovllle

Reservoir is given in Table l6t
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TABLE 16

ESTIMATED FLOOD CONTROL BENEFITS OP THE OROVILLE DIVISION
(in dollars)

Equal annual
equivalent
benefits

Feather
River

Reach No. Description

1 Oroville Dam site to Marysville (east bank) $ 7^4,000
2 Reclamation District 10 (east bank) 68,000
3 Marysville (east bank) l80,000
6 Oroville to Sutter Coimty line (west bank) 753^000
7 Sutter County line to Yuba City (west bank) 443,000

Subtotal, Feather River above Yuba River $2,188,000

4 Yuba River to Bear River (east bank) 229,000
5 Bear River to Natomas Cross Canal (east bank) 119,000
8 Yuba City and vicinity (west bank) 539,000
9 Yuba City to Sutter Bypass (west bank) 563, OOP

Subtotal, Feather River below Yuba River $1,452,000

TOTAL $3, 640, 000

Power Generation . Power generation credited to the

power facilities of the Oroville Division were evaluated at

the high voltage side of the hydro-plant transformers. The esti-

mated generation in terms of dependable capacity, nondependable

capacity, and energy, is shown in the following tabulation:

: Dependable : Nondependable : Average annual
Applicable period: capacity : capacity : energy (1,000,000

:( 1,000 kw) : (1,000 kw) : kw-hr)

1969-1972



Power benefits were evaluated as the annual costs of

f\irnlshlng equivalent power at the load center from a privately

financed steam-electric plant. Appropriate adjustments were

made to reflect the benefits at the high voltage side of the

hydro-plant transformers. The load center was considered to

be 140 miles from the Oroville Division and 15 miles from the

hypothetical location of the steam plant. Cost data for such

alternative projects were developed by the San Francisco

Regional Office of the Federal Power Commission in accord with

standard practice. The principal basic data used in the com-

putations are tabulated below:

Size of steam plant, kw 975*000
First cost, $ per kw 125
Fuel used, natural gas and oil ^ each
Efficiency, BTU's per kw-hr. 9*400
Equivalent cost of fuel. $/bbl. 2.20
Interest rate, percent 6.35
Federal, State, and local taxes, $/kw 6,30

The unit values for energy and capacity, measured at the Oro-

ville Division site and developed as indicated above, are as

follows:

Dependable capacity $17,97/kw
Energy 3.06 mills/kw. hr,

No specific study was made of the value of nondepend-

able capacity. The value of $4.20 per kilowatt suggested by

the Pacific Gas and Electric Company was used.

The derivation of power generation benefits for the

Oroville Division is illustrated in Table 17.

-80-



TABLE 17

POWER GENERATION BENEFITS OF THE OROVILLE DIVISION
(in thousands of dollars)

Applicable
period



rev±e\-jed by personnel of the Bureau of Reclamation and the

U. S. Army Engineer District, Sacramento and were found to

be satisfactory for the cost allocation. Prices used in the

computations were those estimated to have prevailed in 1959.

The equal annual equivalent irrigation benefits creditable to

the then Oroville Division, computed in the manner indicated

above, amounted to $5,211,000.

The estimated equal annual equivalent amount of

water for municipal and industrial usages that could be supplied

by the then Oroville Division over the 50-year period of

analyses was estimated to be 506,000 acre-feet. Municipal and

industrial water supply benefits, in accordance with federal

procedure, were taken as equal to the cost of water from the

least expensive alternative single-purpose project capable of

providing the same municipal and industrial supply as the

multiple-purpose project. In the case of the Oroville Division,

it was determined that the least costly alternative source

would be a dam and reservoir with a capacity of 600,000 acre-

feet at the Bidwell Bar site on the Middle Pork, Feather River.

The annual cost of such a project was estimated to be $4,072,000;

thus the equal annual equivalent benefits for municipal and

industrial water supply were estimated to be $4,072,000.

-82-



Project Costs

The final federal cost allocation employed a discount

rate of three and one-half percent which was a weighted average

of the state and federal Interest rates prevailing in I962.

These rates were four percent for the State and two and five-

elghthB percent for the Federal Government. The average rate

mentioned above applied only to costs. As stated before, all

benefits were discoimted at a four percent interest rate in '

'

accordance with the Corps of Engineers' procedures.

Total project costs for the Oroville Division as con-

sidered in the federal allocation, included those for:

1. Facilities jointly used by all project purposes,
including Oroville Dam and Reservoir, relocations,
permanent housing and roads, fish hatchery, and
related works.

2. Facilities required specifically for the purpose
of power generation, including Oroville Powerplant,
Thermallto Diversion Dam, Thermallto Power Canal,
Thermalito Forebay, Thermallto Powerplant,
Thermallto Afterbay, and related works.

Costs of specific recreation and fish and wildlife

enhancement facilities were not considered in the federal alloca-

tion. They are accounted for In the portion of the cost alloca-

tion presented herein to demonstrate the current allocation of

total project costs among purposes.

The recreation development plan for the Oroville

Division has not as yet been completed. Consequently, the

estimates of specific costs for recreation and fish and wild-

life enhancement, included herein, are preliminary. Plate 5

presents the recreation land use plan for the Oroville Division.
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The total estimated project costs of the Oroville

Division, derived as explained above^, are shown in Table l8.

TABLE 18

PROJECT COSTS OP THE OROVILLE DIVISION
(in thousands of dollars)

; sEqual anniial equivalent costs
s ; at 3.5^ Interest* for
% First s 50-year period, 1969-2018

Features % costs ;Capital;O.M.Po and R.**; TotaT"

Features jointly used
for project purposes 300,398 14,599 6l4 15,213

Specific power
features 156,232 7,593 3,671 11,264

Subtotal, costs
included in federal
allocation 456,630 22,192 4,285 26,477

Specific recreation
and enhancement
features 70,657 1,860 1,706 3,566

TOTAL, OROVILLE
DIVISION 527,287 24,052 5,991 30,043

*Except for estimated equal annual equivalent costs of
specific recreation and enhancement features which are
based on k% Interest,

**A11 operation, maintenance, power, and replacement costs
are included in the minimum category with respect to water
supply. Value shown for specific power features is the
cost of energy consumed in "pump-back" operation: average
annual amount of 573,000 kilowatt-hours at 3.32 mills per
kilowatt-hour.
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Cost Allocation '
'

'" '

' '

'

"'

The current cost allocation for the Oroville Division '

Is presented In Table 19. The allocation of Joint project costs

among purposes shown thereon is derived from data in the federal

cost allocation described previously in this section.

The specific costs of recreation and fish and wildlife

enhancement facilities, shown in Step 7b, are included in the

allocation of total project costs among purposes, shown in

Step 8, to present a comprehensive picture.

A further special consideration in this cost alloca-

tion is an economic cost consisting of the federal, state and

local taxes that would have been paid if the power features of

the Oroville Division were constructed and operated by a

private utility. Federal procedures in 1959 included such

"taxes foregone" as a cost of the power purpose. This item is

also shown in Step 7b of Table 19, in the amount of $4,098,000,

which is subtracted from the capital costs allocated to power

generation. Federal procedure has subsequently been revised to

exclude consideration of taxes foregone.

The federal flood control contribution of 22 percent

of the construction costs of the joint facilities of the

Oroville Division may be derived from Step 11 of the cost

allocation shown in Table 19. That percentage is the ratio of

the total equal annual equivalent cost allocated to flood con-

trol ($3,206,000) to the total equal annual equivalent capital

cost ($14,599>000).
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On the basis of the construction costs of the features

jointly used estimated in 1959 ($300,398,000) the total federal

contribution for flood control would have been $66,000,000.

-86-



TABLE 19

COST ALLOCATION FOR THE OROVILLE DIVISION

(In thousands of dollars unless otherwise noted)



California Aqueduct

The California Aqueduct was originally authorized In

1951^ as one of the Delta Diversion Projects Included in a

report of the State Water Resources Board of that year.^ It

was described as a "conduit to transport water from the

Sacramento-San Joaquin Delta to the San Joaquin Valley and to

Southern California" „ The aqueduct to Southern California was

contemplated as being built en a high line route^ similar to

the current alignment^ but it did not include features to serve

the Central Coastal area. These additional features, comprising

the Coastal Division of the California Aqueduct, were subse-

quently authorized for construction in 1959 «—

'

The first construction contract for the California

Aqueduct was awarded in November 1959. This was for the

initial stage of Bethany Reservoir In the North San Joaquin

Division „ Construction of the aqueduct is scheduled so that

deliveries to water supply contractors can commence in 1968

for those in the San Joaquin Valley, 1971 for those in Southern

California to be served from the West Branch Division, and 1972

8/ Calif, Stats. 1951^ Ch. I44l, Water Code Sec, II26O.

9/' State Water Resources Board, "Report on Feasibility of the
Feather River Project and the Sacramento-San Joaquin Delta
Diversion Projects Proposed as Features of the California
Water Plan", dated May 1951.

10/ Department of Water Resources, Opinion of Chief Counsel
No. 63-5. dated September 26, 1963o
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for those in Southern California to be served from the East

Branch Division, Initial deliveries from the Coastal Division

to water supply contractors in the Central Coastal area are

currently scheduled for 1980„ This date may be advanced or

delayed upon mutual agreement by the concerned contractors.

The California Aqueduct will be constructed and

operated for the purposes of water supply, recreation and fish

and wildlife enhancement.

The "Joint-Use Facilities of the San Luis Unit" will

serve the purposes of water supply^ recreation and fish and

wildlife enhancement. Flood control will also be a p\irpose

of the unit, but its costs will not enter the cost allocations

for the California Aqueduct. Costs to be allocated by the

United States to flood control will be deducted from total

costs of the Joint-Use Facilities before the cost sharing

ratios of the agreement described below are applied to obtain

state contributions. The cost allocations derived herein

apply only to the net state costs of the Joint-Use Facilities.

The San Luis Act-—' authorized the Secretary of the

Interior to construct the San Luis Unit of the Central Valley

Project, and to enter into an agreem.ent with the State of

California with respect to the construction and operation of

those facilities of the unit jointly used by the state and

11/ Act of June 3, I960, Pub. L. 86-488, 74 Stat. 156.
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federal projects. Such an agreeinenti=/ between the State and

the United States was executed on December 30, 196I. The

agreement provides that the State and the United States shall

share in the construction costs of the facilities Jointly

used in the respective proportions of 55 percent and 45 percent.

This sharing agreement was negotiated from analyses of a series

of cost allocations between the two entitles based upon alterna-

tive methods and assumptions. The percentages of the agree-

ment are not based on any one allocation. The formulae for

sharing operating costs of the facilities jointly used are

currently under negotiation.

Certain of the features of the California Aqueduct

are classified in executed water supply contracts under the

State Water Project as "project conservation facilities".—^

These facilities constitute a portion of the aqueduct extending

from the Delta to and including an offstream reservoir near

Los Banos in Merced County (San Luis Reservoir) to the extent

required for the development of the minimum project yield. The

project conservation facilities of the California Aqueduct are

14/
currentl:,"- identified—'as:

12/ Agreement between the United States of America and the
Department of Water Resources of the State of California
for the Construction and Operation of the Joint-Use Facili-
ties of the San Luis Unit, executed December 30, 196I.

13/ Article 1(f) of "Standard Provisions for Water Supply
Contract"

.

14/ Department of Water Resources "Bulletin No. 132-64, The
California State Water Project in 1964", dated June 1964
(p. 176-178).
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1„ 23.04 percent of the aqueduct capacity from the
Delta through Bethany Reservoir;

2o 23As percenii of the aqueduct capacity from Bethany
Reservoir to San Luis Forebay;

3„ 100,00 percent of the State's share of San Luis
Damj, Reservoir^ and Pumping-Generating Plant of
the San Luis Division; and

4„ 45.64 percent of the State's share of the
capacities of San Luis Forebay and the aqueduct
from that feature to Mile I8 Pvimping Plant.

The remaining aqueduct and reservoir capacities

between the Delta and Mile I8 Pumping Plants, and the total

capacities of the aqueducts from Mile I8 Pumping Plant through

the termini of the East Branch, West Branch, and Coastal

Divisions, are classified as "project transportation

facilities" .i^

As stated heretofore, the payment provisions of

water supply contracts provide that the costs of the project

which are reimbursable by water supply contractors shall be

returned to the State^, on the basis of the Delta Water Charge

and the Transportation Charge.^^ The allocation of California

Aqueduct costs among project purposes must therefore account

separately for the project conservation facilities and the

project transportation facilities

»

The following sections describe the general pro-

cedure utilized for this report to develop the allocations of

13/ Article l(i) of "Standard Provisions for Water Supply
Contract"

„

16/ ! Articles 22(a) and 23 of the "Standard Provisions for
Water Supply Contract".
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the State's costs of features of the California Aqueduct

jointly used for its purposes. An illustrative calculation

of cost allocation percentages is presented on the basis of:

1. The estimated capacities and costs of the California
Aqueduct as presented in the latest official analysis
of the State Water Project by the Department con-
tained in Bulletin No. 132-64.

2. Preliminary estimates of costs and benefits for only
those specific recreation and fish and wildlife
enhancement features where land acquisition for
such purposes is currently authorized.

3. Assiomptions as to the sharing with the Federal Govern-
ment of the costs and benefits of specific recreation
and fish and wildlife enhancement features located
in the San Luis Division to obtain the net values for
the State Water Project cost allocations.

The above items are subject to appreciable modifica-

tion. The latest official analysis of the project does not

reflect the recent increasing of the minimum project yield from

4,000,000 to 4,230,000 acre-feet annually, and the final proj-

ect sizing criteria resulting therefrom.21/ Water supply

benefits estimated herein will increase due to this enlargement.

Recreation and fish and wildlife enhancement features, in addi-

tion to those included herein, are currently being studied

throughout the length of the aqueduct. Pyramid Reservoir has

recently been added to the West Branch Division,

—

' and this

will undoubtedly include recreation features. Negotiations with

17/ Department of Water Resources, Project Order No. 8, dated
September 28, 1964.

18/ Department of Water Resources, Project Order No. 10, dated
December 4, 1964.
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federal agencies concerning the sharing of recreation and fish

and wildlife enhancement costs In the San Luis Division have

yet to be Initiated.

Benefits

The benefits from project purposes of the State Water

Project assignable to the California Aqueduct are those for

water supply, recreation and fish and wildlife enhancement.

Water Supply . The general approach to the calcula-

tion of water supply benefits from the State Water Project, and

the assignment of such benefits among physical components of

the project, is described in Chapter IV. This approach con-

siders that all water supply facilities of the State Water

Project, except those of the Upper Feather Division, will be

operated in a coordinated manner to form an integrated water

supply project and will share the benefits derived in proportion

to the costs of such facilities allocated to water supply.

The estimated water supply benefits of the State

Water Project, exclusive of the Upper Feather Division, are

presented in Table 20. The estimated benefits reflect service

to water supply contractors contemplated on about January 1,

1964. The unit benefits applicable to each acre-foot of entitle-

ment are for the most part those estimated during the formula-

tion of the State Water Project. For example, a unit value for

water supply applied to mixnicipal and industrial usages in

Southern California was based upon the then estimated minimum
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future cost of demineralizing ocean water;—^ this being the

estimated cost of water from the least expensive alternative

source

„

Derivation of the portion of the total water supply-

benefits assignable to the California Aqueduct Is presented

In Table 21. The water supply benefits and costs basic to

the federal allocations of the costs of the Orovllle Division,

presented In this chapter, and of Del Valle Reservoir, to be

described In Chapter VII, are shown to be deducted prior to

the distribution of remaining water supply benefits. As shown

in the table, assumed costs allocated to water supply, for

facilities to be covered In future allocations, are tentative

and subject to verification in future bulletins of this series.

Recreation and Fish and Wildlife Enhancement . Recrea-

tion and fish and wildlife enhancement features of the California

Aqueduct considered in this report include those contemplated

at the following sites:

1. Corral Hollow Fishing Access Site
2. Ingram Creek Aquatic Park
3» San Luis Reservoir and Forebay
4. Los Banos Detention Reservoir
5o Cedar Springs Reservoir
6c Ferris Reservoir
7. Castalc Reservoir

The locations of these features are shown on Plate 1.

19/ Department of Water Resources Bulletin No. 78, "Investiga-
tion of Alternative Aqueduct Systems to Serve Southern
California", dated December 1959.
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The recreation development plans have not been com-

pleted officially for any of the above sites. Land use and

acquisition reports have been completed for all except Items (l),

(2) and (4), Emergency land use and acquisition reports have

been made for Items (l) and (2)^ and the Biireau of Reclamation

Is purchasing the land for item (4)o The contemplated land use

at San Luis Reservoir and Porebay, Cedar Springs Reservoir,

Ferris Reservoir^ and Castalc Reservoir are shown on Plates 6,

1 3 8j, and 9, respectively,

A study of recreation potentials on the west side of

the San Joaquin Valley was requested by Senate Resolution 54.±2/

This resolution directed the Department of Water Resoiirces, in

cooperation with the California Departments of Pish and Game

and of Parks and Recreation and with the Bureau of Reclamation,

Department of the Interior^ to evaluate the twenty- six water

based recreation potentials Included in the report entitled,

21/
"California's West Side Program"^-

—

' which was submitted to the

Legislature by the Administrator of The Resources Agency of

California, The work has been accomplished through the Joint

efforts of those three state agencies, with the Bureau of

Reclamation participating in studies in the area of the Joint-Use

Facilities of the San Luis Unit. An advisory committee composed

20/ 1963 Calif, Senate Journal, p. 2936,

21/ The Resources Agency of California, The West Side Preeway
and Aqueduct Recreation Development Committee, "California's
West Side Program, Recreation, Land and Water Use Study",
dated December 1962.
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TABLE 21

ILLUSTRATIVE DERIVATION OF CALIFORNIA AQUEDUCT SHARE
OF TOTAL STATE WATER PROJECT WATER SUPPLY BENEFITS

(in thousands of dollars)

Item

Water
supply-

benefits *

Costs allocable
to water
supply*

Estimated total for the State Water Project, not includ-
ing the Upper Feather River Division

Portion of estimated total utilized jn completed
allocations

:

Oroville Division
South Bay Aqueduct-Del Valle Reservoir

Total, prior allocations

Remainder of estimated total for the State Water Project

Ratio of remaining water supply benefits to remaining
costs allocable to water supply:

Distribution of remaining water supply benefits, based
on estimated future allocations of costs to water
supply:

Delta Facilities
Upper Eel River Development
North Bay Aqueduct
South Bay Aqueduct, exclusive of Del Valle
Reservoir

California Aqueduct:
Delta to Mile l8 Pumping Plant
Mile 18 Pumping Plant to termini

Total, estimated future allocations

235,093

9,28i^

U09

9,693

225,400

118,45^+

8,11^2

212

8,35i^

110,100

2.0i*B:l

5,700
1,600
1,200

8,200

Uo,6oo
168,100

225,400

2,800***
800***
600***

4,000***

19,800**
82,100**

110, 100

* Annual values through 2017, converted to an equal annual equivalent for the

50-year period, I968-2017.

** Trial values verified by cost allocations in this chapter. Values are subject

to the qualification in the third footnote.

*** Assiomed approximate values based on total costs of these facilities given in

Bulletin No. 132-64. These assumptions are subject to verification by cost

allocations to be presented in future reports of this series.
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of representatives of covmties and state agencies having a

direct Interest In recreation development along the South

San Joaquin Division of the California Aqueduct provided

recommendations on water based recreation potentials. The

results of this cooperative evaluation will be published in

a report being prepared by the Department of Water Resources

for presentation to the I965 Regular Session of the Legislature,

The derivation of the estimated recreation and fish

and wildlife enhancement benefits from the above-listed facili-

ties is summarized in Table 22. The benefits shown for Cedar

Springs, Ferris, and Castalc Reservoirs, located in Southern

California, are quite preliminary and are subject to revision.

The benefits shown for San Luis Porebay and Reservoir and for

Los Banos Detention Reservoir, in the San Luis Division,

represent 55 percent of the total estimated benefit from each,

assiAining that sharing of such benefits will be in the same

ratio as the sharing of costs under the San Luis Contract.

Project Costs

The costs of the California Aqueduct as considered

in this report are summarized in Table 23.

The costs of features jointly used for purposes of

water supply, recreation and fish and wildlife enhancement and

costs of specific water supply features are based upon the

latest official analysis of the project as presented in

Bulletin No. 132-64. The values under the first heading of

Table 23 show the division of costs of aqueduct reaches from
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the Delta to Mile l8 Pumping Plant between those for project

conservation facilities and those for project transportation

facilities based on data In Bulletin No. 132-64. These are

totaled to obtain the weighted average proportionate use factor

for each category of cost shox^m for the California Aqueduct

from the Delta to Mile l8 Pumping Plant. These factors are

shown in the eleventh and twelfth lines of the table.

As stated before, the costs of specific recreation

and fish and wildlife enhancement features shown in this report

are Incomplete and are for illustrative purposes. The costs

shown for those sites located within the San Luis Division

represent 55 percent of the total estimated costs of each.

Cost Allocation

The allocation of the costs of the California Aque-

duct between the project purposes of water supply and of

recreation and fish and wildlife enhancement was accomplished

in the following steps

:

1. The costs of che featiK'es jointly used for project
purposes from the Delta to Mile l8 Pumping Plant,
which encompass the project conservation facilities,
were allocated among project purposes by the
Separable Costs-Remaining Benefits Method. This
allocation accounted for specific recreation and
fish and wildlife enhancement features located above
Mile l8 Pumping Plant.

2. The allocated costs to reimbursable and nonreimburs-
able purposes were then distributed between the
component project conservation facilities and project
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TABLE 23

ILLUSTRATIVE PROJECT CCSTS OF THE CALIFORNIA AQUEDUCT

(in thousands of dollars unless otherv/lse noted)



transportation facilities by the Proportionate Use
of Facilities Method.

3o The portions of reimbursable and nonreimbursable
costs assigned to project transportation facilities
in (2) above were combined with similar costs
resulting from an allocation of the costs of project
transportation facilities located below Mile l8
Pumping Plant by the Alternative Justifiable Expendi-
ture Method. The latter allocation accounted for
specific recreation and fish and wildlife features
located below Mile l8 Piomping Plant.

Items (l) and (2) above are combined in the allocation

of the costs of facilities from the Delta to Mile l8 Piimping

Plant presented in Table 24. This table develops, hy the

Separable Costs-Remaining Benefits Method, the allocated costs

of features jointly used, shown in Step 11. It then allocates

these costs between project conservation facilities and project

transportation facilities by the percentages derived in Table 23,

as shown in Steps 13 and 14, respectively. The percentages

applicable for the allocation of the costs of the project con-

servation facilities among project p\irposes are developed in

Step 12.

The cost allocation for project transportation

facilities located downstream from. Mile l3 Pumping Plant by

the Alternative Justifiable Expenditure Method is presented

in Table 25. The results of this allocation of costs of

featiores jointly used for project purposes are shown in

Step 11a. These costs are combined with those assigned to

project transportation facilities in Table 24, shoi'm in Step ll^,

to compute the total allocation of costs of the project trans-

portation facilities from the Delta to the termini of the
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ILLUSTRATIVE COST ALLOCATION FOR THE CALIFORNIA AQUEDUCT
DELTA TO MILE l8 PUMPING PLANT

(in thousands of dollars unless otherwise noted)

Step
Item of benefit or cost*

Water
supply

Hecreatlon
and fish and
wildlife

enhancement

Total Project Costs: Delta to Mile 18 Pumping Plant

1 Benefits (State only)

2 Alternative Costs

3 Justifiable Costs

4 Separable Costs:

Total
Capital
0,M.P.&R.

5 Remaining Justifiable Costs

6 Percent Distribution of Remaining
Justifiable Costs

7 Remaining Joint Costs:

Total
Capital
O.M.P.&.R.

8 Total Allocated Project Costs:

Total
Capital
O.M.P.&R.

9 Percent Distribution of Total Project Costs:

Total
Capital
O.M.P.&.R.

10 Specific Costs, This Allocation:

Total
Capital (Specific Features)
O.M.P.&R. (Specific Features)
Variable O.M.P.&R. (joint Features)

11 Allocated Costs of Features Jointly Used:

Total, Excluding Variable O.M.P.&R.
Capital
Minimum O.M.P.&R.

12 Percent Distribution of Costs of Features
Jointly Used:**

Total, Excluding Variable O.M.P.&R.
Capital
Minimum O.M.P.&R.

Project Conservation Facilities

13 Allocated Costs of Features Jointly Used:***

Total, Excluding Variable O.M.P.&R.
Capital
Minimum O.M.P.&R.

Project Transportation Facilities

14 Allocated Costs of Features Jointly Used***

Total, Excluding Variable O.M.P.&R.
Capital
Minimum O.M.P.&R.

40,600

20,400

20,400

18,900
12,100
6,800

1,500

62.5!«

900
800
100

19,800
i2,yoo
6,900

92.5^
93.5^

4,600

4,600

15,200
12,900
2,300

95.05«
95.6je
92.056

1,900

2,500

1,900

1,000
400
600

900

37.5S«

600
500
100

900
700

7.5^
6.5^
9.2S«

800
300
500

600
200

5.0!«
4.4^
8.05«

42,500

22,900

22,300

19,900
12,500
7,400

2,400

100.0^

1,500
1,300

200

21,400
13,800
7,600

lOu.O^
100.0^
100.0^

5,400
300
500

4,600

16,000
13,500
2,500

100.056
100.0^
100.0^

8,100



California Aqueduct shown in Step lie. The percentages

applicable to the allocation of costs of the project trans-

portation facilities among purposes is shown in Step 12,

Three important considerations reflected in these

illustrative allocations are:

1. As indicated before, the allocations do not include
the benefits and costs of the federal Central Valley
Project and assume that the United States will share
in the costs of specific recreation facilities of
the San Luis Division and will share in the nonreimburs-
able benefits derived therefrom in proportion to the
percentages set forth in the San Luis Contract for
the sharing of construction costs.

2^ The alternative costs normally evaluated in Step 2
were omitted from the allocation shown in Table 25.
It was tentatively assumed that alternative costs
will exceed project benefits and as such will not
affect the allocation.

3. In the final determination of percentages for
the allocation of joint operating costs among
purposes, both variable operating costs and
specific costs were deducted in Step lie. This
deduction of variable costs permits the annual
allocation of actual operating costs in that cate-
gory based upon actual annual delivery requirements
in accordance with the Standard Provisions for Water
Supply Contract.

The illustrative allocations of the joint costs of the

California Aqueduct among purposes and between project conserva-

tion facilities and project transportation facilities, derived

in Steps 12 of Tables 24 and 25, are summarized as follows

:

Item

:Recreation
: & fish &

Water : wildlife
supply : enhancement Total

Conservation Facilities:
Capital costs
Minimum O.M.P.&R. costs

Transportation Facilities
Capital costs
Minimum O.M.P.&R. costs

95.6^
92.0^

97.4^
90.3^

4.^

2.6%
9.1%

100.
100.

100.0^
100.0^
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TABLE 25

ILLUSTRATIVE COST ALLOCATION FOR THE CALITORNIA AQUEDUCT
MILE 18 PUMPING PLANT TO TERMINI

(in thousands of dollars unless otherwise noted)

Step Item of benefit or cost* Water
supply

Recreation
and fish and
wildlife

enhancement

Project Transportation Faellitle Mile 18 Pumping Plant to Termini

1 Benefits

2 Alternative Costs

3 Justifiable Costs

4 Specific Costs:

Total

Capital

O.M.P.&R

5 Reraalnine Justifiable Costs

6 Percent Distribution of Remainin,'^ Justifiable Costs

7 Remaining Joint Costs:

Total

Capital

O.M.P.&R.

8 Total Allocated Project Costs:

Total

Capital

O.M.P.&R.

9 Percent Distribution of Total Project Costs:

Total

Capital

O.M.P.&H.

10 Specific Costs, This Allocation:

Total

Capital (Specific Features)

O.H.P.&R. (Specific Features)

Variable O.M.P.&R. (Joint Features)

11a Allocated Costs of Features Jointly Used:

Total, excluding Variable O.M.P.&H.

Capital

Minimum O.M.P.&R.

Project Transportation Facilities: Delta to Mile IS Pumpln;' P]

lib Allocated Costs of Features Jointly Used:**

Total, excluding Variable O.M.P.&R.

Capital

Minimum O.H.P.&R.

Project Transportation Facilities: Delta to Termini

lie Allocated Costs of Features Jointly Used:

Total, excluding Variable O.M.P.&R.

Capital

Minimum O.M.P.&R.

12 Percent Distribution of Costs of Features Jointly Used:

Total, excluding Varlal)le O.M.P.&R.

Capital

Minimum O.M.P.&R.

168, luO





CHAPTER VII. COST ALLOCATIONS FOR FACILITIES
WITH INITIAL CONSTRUCTION IN I965-66

The timing of the initial allocation of costs of the

South Bay Aqueduct, shown in Table 4, is predicated upon the con-

struction of Del Valle Dam and Reservoir, the major multiple-

purpose component thereof. The work of building that component

Is scheduled to be initiated in 1965-66.

Construction of the North Bay Aqueduct is also sched-

uled to commence in 1965-66 for the reach from and Including

Cordelia Pumping Plant to the Napa Terminus. This facility is

not shown in Table 4, since specific recreation and fish and

wildlife enhancement features are not contemplated currently in

connection therewith. If they are added in the future, cost

allocations will be prepared at that time.

The cost allocations described in this chapter are for

Del Valle Dam and Reservoir of the South Bay Aqueduct only. The

location of that feature is shown on Plate 1.

South Bay Aqueduct

The South Bay Aqueduct was originally authorized as

part of the Feather River Project in 1951.-''^ It was described

In the State Water Resources Board report of that year—/ as a

"conduit to transport water from the Sacramento- San Joaquin

Delta to Santa Clara and Alameda Counties".

1/ California Stats. 1951, Ch. l44l. Water Code Sec. II26O.

2/ State Water Resources Board, "Report on Feasibility of the
Feather River Project and the Sacramento- San Joaquin Delta
Diversion Projects Proposed as Features of the California
Water Plan", dated May 1951.
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The Director of Water Resources by executive order on

October l4, 1955,1/ established that the conduit would be known

as the South Bay Aqueduct, would Include Del Valle Reservoir,

and would also Include a North Livermore Valley branch aqueduct

and Doolan Canyon Reservoir. A similar order by the Director on

March 26, 1959,^!:/ provided that the South Bay Aqueduct would ter-

minate at Alrpolnt Reservoir. Alrpolnt Reservoir subsequently

was deleted as a feature of the South Bay Aqueduct and the

aqueduct was extended to a terminal point in Santa Clara County

near Penltencia Creek by executive order on August 19, 1963.—^

Elimination of Alrpolnt Reservoir followed a detailed geologic

exploration at the damsite which disclosed adverse foundation

conditions that would have substantially Increased the cost of

the dam. Doolan Canyon Reservoir and its associated branch

conduit, while still authorized features of the South Bay Aqueduct,

are not scheduled for construction at this time.

Construction commenced on the South Bay Aqueduct with

the award of the initial contract in November 1959. All

"main-line" features of the aqueduct from the Delta-Mendota

Canal to Penltencia Creek were either completed or under con-

struction in 1964 with completion of all such features scheduled

3/ Department of Water Resources, Project Order No. 2, dated
October l4, 1958.

V Department of Water Resources, Project Order No. 3, dated
March 26, 1959.

^/ Department of Water Resources, Project Order No. 5, dated
August 19, 1963.
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for 1965. Initial construction activities on Del Valle Dam and

Reservoir, and on the associated pumping plant and pipeline

connection with the main aqueduct, are scheduled for late In

calendar year 1965> with completion In 1967.

Del Valle Dam and Reservoir are currently the only

features of the South Bay Aqueduct which will directly accommodate

purposes other than water supply. While recreation and fish and

wildlife enhancement facilities have been considered along the

main aqueduct, none have been formulated. Del Valle Reservoir

will be operated for the project purposes of flood control, water

supply, recreation and fish and wildlife enhancement.

In March I961 the Division Engineer, U. S. Army Engineer

Division, South Pacific, submitted a report^/ to the Chief of

Engineers, Department of the Army, including a cost allocation

for Del Valle Dam and Reservoir among the purposes of flood

control and water supply only. The Board of Engineers for Rivers

ajid Harbors in reviewing the District's report, revised the allo-

cation to Include the purpose of recreation.—^ The revised allo-

cation -utilized benefits and costs estimated by the Corps of

Engineers, and indicated the following distribution of project

costs among the purposes of flood control, water supply and

recreation:

6/ U. S. Army Engineer District, San Francisco, Corps of
Engineers, "Review Report on Alameda Creek, California for
Flood Control and Allied Purposes", dated March 196I.

7/ Report of the Board of Engineers for Rivers and Harbors to
the Chief of Engineers, Dept . of the Army, subject: "Alameda
Creek, California" dated November I3, I96I.
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Derivation of the proposed 30.7 percent flood control

contribution from the 32.9 percent share of first costs, shown by

the cost allocation to be allocated to the purpose of flood

control, is presented in the following computation:

Total first costs of features jointly used
allocated to flood control:

32.9^ X $12,370,000 = $4,070,000

less federal engineering and design costs
Included in total . . . 70,000

less federal supervision and administration
costs Included in total . . . 200,000

Estimated federal cash contribution . . . $3,800,000

Estimated federal cash contribution in percent
of first costs of features jointly used . . .

|3:>§QQ^QQQ X 100^ = ?o i'^

The Department is essentially in agreement with the

terms of the proposed contract, except with regard to the

ceiling of $4,080,000 on federal contributions. This matter is

under consideration by the Department and the U. S. Army Engineer

District, San Francisco,

As stated in Chapter III, Article 22(e) of the water

supply contracts provides with respect to conservation facilities

that "allocations to purposes the costs of which are paid by the

United States shall be as determined by the United States". This

principle is extended herein to include Del Valle Dam and Reser-

voir, a project transportation facility. The cost allocation by

the Board of Engineers for Rivers and Harbors represents the

current determination by the United States of the allocation
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among purposes of this facility. This allocation, together with

the major benefits and project costs basic to it, is briefly

described in the following sections.

Benefits

The annual benefits from Del Valle Dam and Reservoir

were estimated by the Corps of Engineers based upon a 50-year

period of analysis commencing with the initial year of operation

of the reservoir. The federal interest rate of two and five-

eighths percent per annum, which prevailed at the time of the

allocation, was assumed.

Flood Control . Derivation of the estimated equal

annual equivalent flood control benefits is summarized in

Table 26.

TABLE 26

FLOOD CONTROL BENEFITS PROM DEL VALLE DAM AND RESERVOIR
(in dollars)

1. Annual reduction in downstream improvement costs:

a. Channel construction 72,300
b. Lands and relocations 25,300
c. Loss in land productivity 7,800
d. Operation, maintenance, and replacement 21,000

Subtotal 126,400

2. Annual reduction in flood damage:

a. Arroyo Del Valle 23,000
b. Arroyo de la Laguna 21,000
c. Niles Canyon 70,000

Subtotal 114,000

TOTAL, EQUAL ANNUAL EQUIVALENT
FLOOD CONTROL BENEFITS 240,400
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Water Supply . Water supply benefits were measured as

the costs of a single-purpose alternative project, located at

the Del Valle site, which would be operated solely for the purpose

of water supply. The required gross capacity of the single-purpose

reservoir was estimated to be 40,000 acre-feet, including 10,000

acre-feet for silt deposition. The estimated equal annual equiva-

lent costs of the single-purpose reservoir are as follows:

Recovery of estimated capital costs ($9<,^60,000)
in 50-years at 2-5/8^ interest , . , « . , o , $341,900

Annual operation, maintenance, and replacement
costs ...«..„„, o ... o o .. o . » 65,000

Annual loss in land productivity due to the
project ................... 1,600

Total, annual water supply benefits
as measured by alternative costs .... $408,500

Recreation and Fish and Wildlife Enhancement . In its

report to the Chief of Engineers, the Board of Engineers for

Rivers and Harbors noted that extensive use of the local recrea-

tional opportunities which would be provided by Del Valle Reser-

voir was anticipated. It estimated these benefits, limited by

the costs of providing equal recreational opportunities by other

means, at $566,000 annually.

The Department's Recreation Land Use and Acquisition

Plan for Del Valle Reservoir is shown on Plate 10.

Project Costs

Project costs of Del Valle Dam and Reservoir were esti-

mated by the Corps of Engineers based upon a reservoir having a

gross capacity of 74,000 acre-feet ^ including a flood control
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reservation of 35^000 acre-feet, and based upon unit constrniction

costs prevailing in 1959. Annual costs were computed at two and

five-eighths percent interest for the initial 50-year period of

operation. The estimated costs of Del Valle Dam and Reservoir

utilized in the federal cost allocation are summarized in Table 27.

TABLE 27

PROJECT COSTS OF DEL VALLE DAM AND RESERVOIR
(in thousands of dollars)

: Equal annual equivalent costs at
: 2-5/8^ interest for the initial

First : 50-year period of operation
costs :" Capital : O.M.P.&R.* : Totals

Item of cost

Features jointly used
for project purposes

Dam, reservoir, rights-
of-way, and reloca-
tions 12,370

Specific recreation and
fi sTi and wildlife
enhancement facilities 2,000

Additional specific costs

Federal preauthoriza-
tion studies:

Flood control

447

72

246 693

72

30

Loss in land



Water Supply . Water supply benefits were measured as

the costs of a single-purpose alternative project, located at

the Del Valle site, which would be operated solely for the purpose

of water supply. The required gross capacity of the single-purpose

reservoir was estimated to be 40,000 acre-feet, including 10,000

acre-feet for silt deposition. The estimated equal annual equiva-

lent costs of the single-purpose reservoir are as follows:

Recovery of estimated capital costs ($9,460,000)
in 50-years at 2-5/8^ interest ........ $341,900

Annual operation, maintenance, and replacement
costs .. o . ..„«,. o ... o ., o o . 65,000

Annual loss in land productivity due to the
project ................... 1,600

Total, annual water supply benefits
as measured by alternative costs .... $408,500

Recreation and Pish and Wildlife Enhancement . In its

report to the Chief of Engineers, the Board of Engineers for

Rivers and Harbors noted that extensive use of the local recrea-

tional opportunities which would be provided by Del Valle Reser-

voir was anticipated. It estimated these benefits, limited by

the costs of providing equal recreational opportunities by other

means, at $566,000 annually.

The Department's Recreation Land Use and Acquisition

Plan for Del Valle Reservoir is shown on Plate 10,

Project Costs

Project costs of Del Valle Dam and Reservoir were esti-

mated by the Corps of Engineers based upon a reservoir having a

gross capacity of 74,000 acre-feet ^ Including a flood control
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reservation of 35,000 acre-feet, and based upon unit construction

costs prevailing in 1959. Annual costs were computed at two and

five-eighths percent interest for the initial 50-year period of

operation. The estimated costs of Del Valle Dam and Reservoir

utilized in the federal cost allocation are summarized in Table 27.

TABLE 27

PROJECT COSTS OF DEL VALLE DAM AND RESERVOIR
(in thousands of dollars)

Item of cost

Equal annual equivalent costs at
2-5/8^ Interest for the initial

50-year period of operation
Capital : O.M.P.&R.* : Totals

Features jointly used
for project purposes

Dam, reservoir, rights-
of-way, and reloca-
tions 12,370

Specific recreation and
"^Ish and wildnTe
enhancement facilities 2,000

Additional specific costs

Federal preauthoriza-
tion studies:

Flood control 30

447

72

TOTAL, DEL VALLE DAM
AND RESERVOIR 14,400

246

520 249

693

72

Loss in land



Cost Allocation

The cost allocation for Del Valle Dam and Reservoir,

derived from Senate Document 128 and presented in the format

used in this report, is given in Table 28„ The specific costs

shovm in Step 10 include (l) the costs of federal preauthoriza-

tion studies, assigned to the purpose of flood control and (2)

costs due to loss of land productivity resulting from the con-

struction of project works assigned equally to each of the three

purposes. The results of the allocation of costs of Del Valle

Dam and Reservoir among project purposes is shovm in Step 12 of

Table 28,
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TABLE 2P

COST ALLOCATION FOR DEL VALLE DAM AND RESERVOIR

(in thouspnds of dollars
unless otherwise indicated)

Step
Item of benefit or cost*

Flood
control
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